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3.4 

3.4.1 

3.4.2 

Chapter 3 

Conservation Strategy (Sections 3.4 and 3.5} 

Conservation Measures 

Introduction 

Conservation M~asure 1 Water Facilities and Operation 
2 2 [Note to Reviewers: This draft of CM 1 describes existing and proposed water facilities. This 
23 conservation measure has been extensively revised from the November 2010 working draft, so changes 
24 are not shown. This version does not contain a proposal for adaptive limits to water operations; that 
2 5 proposal is still in development and a modified version of CM1 will be released as soon as it is 
26 available.] 

27 3.4.2.1 Introduction and Summary 

28 The primary pl..n'pose of Conservation Measure (CM) 1 Water Facilities and Operation is to meet or 
29 contribute to BDCP biological goals and objectives that are listed below and fully described in 
30 Section 3.3,.Biological Goals and Objectives. Through effectiveness monitoring, research, and 
31 adaptive management (Section 3.6,Adaptive Management and Monitoring Program), the 
32 Implementation Office will address scientific and management uncertainties and help to ensure that 
33 these biological goals and objectives are met. Implementation of CM1 will also produce a variety of 
34 other important benefits that are not closely tied to the protection and recovery of covered species 
35 and natural communities. These include restoring and protecting ecosystem health, water supply" 
36 and water quality,;_ reducing ==...:..:..='-'--'-'-":..t.==.~..-
37 vulnerability to earthquake and flood hazards,;_ and improving the flexibility of the SWP /CVP in the 
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1 face of climate change. These benefits are further detailed in the EIR/EIS for the -1'1--RoH*~tt-
2 

3 Many of the conservation actions proposed under CM1 provide for the continuation of or reduction 
4 in already greatly reduced entrainment levels at existing facilities that are a result 
5 issued after BDCP was already underway (Section 1.3.7, Relationship to Existing 
6 Biological Opinions). CM 1 incorporates most of those constraints, but proposes a different approach 
7 to management of those constraints, which will be implemented after the new north Delta 
8 diversions become operational. This change in management approach is logicat because the new 
9 north Delta diversions will allow an array of beneficial flow modifications that are not possible using 

10 the existing water management infrastructure in the Delta. These potential benefits are described 
11 below (Section 3.4.2.2, Purpose), as is the management approach to achieving them (Section 3.4.2.5, 
12 Implementation). 

13 CM1 will make substantial changes to water operations in the Deltitthrough tWo major components: 
14 construction of new water facilities, and operations of both new ami existing wat~r conveyance 
15 facilities once the new facilities become operational. New f<;1cilities c<5nstruction is summarized in 
16 Section 4.1.3, New Water Facilities Construction, Operations, and Maintenance. Further details on the 
17 construction of the new water conveyance facilities are found in tl;le EIR/EIS i'~Bt;.9-!'!'1'61rl-flflrtif'H:!-tl+l£ 
18 Construction of the new Fremont Weir operable gatesjs also discussed in CM2 
19 Yolo Bypass Fisheries Enhancement. 

20 Construction of the new north Delta facilities is part of this conservation measureL because it is a 
21 necessary precursor to the operational changes enabl~d by trre new facilities;_, not 
22 otherwise detailed in this section, which focuses on description of how the new and existing 
23 facilities would be operated so as tQ produce a conservation benefit. 

24 This conservation measure is described in the foLlowing sections. 

25 listst\le biolQgical goals and objectives that will be supported by CM1 and 
26 describes how and why CMtisexpected to support each of those goals and objectives. 

27 ··· Fa:cilities.descr:ibes the facilities that will be jointly operated m-~±e-1''-tO 
28 flow tonqitions achievable under CM1: 

29 South Delta diversions Cexisting facilities) 

3 0 Delta Cross Chanmd gates (existing facilities) 

31 Suisun Marsh salfnity control gates (existing facilities) 

32 North Delta d.iversions (proposed facilities) 

33 NorthHay Aqueduct intakes (one existing, one proposed facility) 

34 Fremont Weir operable gates (proposed facilities) 

35 Statement" describes the basic flow management problem currently faced in 
36 the Delta and how existing facilities are used to manage flows. This is followed byi! summary of how 
37 flow management, using the existing and proposed new facilities" can achieve substantial benefits 
38 for Delta ecosystems, including covered species and natural communities. The detailed exposition of 
39 those benefits, however, appears in Chapter 5, Effects Analysis. 
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1 begins by describing the fundamental approach used in CM1, which 
2 is to control a group of important flow parameters (e.g., Sacramento River inflow, Suisun Bay 
3 outflow) within an adaptive limits context. Thus, to achieve desired conservation benefits, CM1 will 
4 limit the volumes of diversion in a manner that allows variation within a specified range, via a 
5 specified adaptive management process. It describes the logistical and ecological constraints that 
6 operate to set upper and lower bounds to the adaptive limits, and describes how the limits would be 
7 
8 

9 

applied in practice. ~f*€~m+~l-B-I't-...L~~~LQ!Jlats 
be associated with facility operations. 

3.4.2.2 Purpose 

addresses the maintenance actions that would 

10 The primary purpose ofCM1 is to meet or contribute to the biological gmds and objectives identified 
11 in Table 3.4-1. By helping to restore a more natural flow regime and enabling restoration Of some 
12 attributes of a natural flood disturbance regime, CM1 also provides an indirect contribution to many 
13 other goals and objectives that are directly served by habitat prote.ction and res!oration actions; 
14 these goals and objectives are not specifically listed below, but are addressed in detail in CM2 
15 through CM11. The rationale for each of the goals and objectives listei:l in Table 3.4-1 is provided in 
16 Section 3.3, Biological Goals and Objectives. Through effectiveness monitOring, research, and 
17 adaptive management (Section 3.6,Adaptive Management and Mbnitoririt{Program), the 
18 Implementation Office will address scientific an9. managemenl uncertainties and help to ensure that 
19 these biological goals and objectives are met. i'!e-E:e-f+E.!;..e.Jf.tr!M-::I,...;H'€H~;.&F;fl3-e'fl-l-FH'~.f.e..-eeta+J,-8.effi>W-:-

20 
21 Operation 

Biological Objective I:JowCMl Objective 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and 
native species. 

Objective L2.6: Maintain or increase 
life:.-history diversity of nati.;efishes 
and a diversity of spa\?ning and 
rearing conditions for native fishes 
overtime. 

a-Altering flow regimes to more closely resemble those 
that occurred in the south Delta prior to human flow 

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary 
to sustain native fish and wildlife species in the Plan Area. 

Objective L3.!: Promote connectivity 
betWeen low salii\ity zone habitats and 
upstream freshwaterJtabitats, and 
availabilityOf SJHt~ning habitats for 
covered fish species. 
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Conservation Strategy 

Biological Objective 

Objective L3.3: Support the movement 
of larval and juvenile life stages of 
covered fish species to downstream 
rearing habitats. 

Objective L3.4: Provide flows that 
support the movement of adult life 
stages of native fish species to natal 
spawning habitats. 

Chapter 3 

HowCMl 

Flexibility provided by iliEHiual conveyance &fl"HB-H-.Q~Ii!!.ill!lli 
allows "~pulse flows~: to expedite the downstream passage of 
larval delta and longfin smelt. The Fremont Weir operable 
gates improve the Yolo Bypass as an alternative, lower-risk 
juvenile salmonid migration corridor. Use of the north Delta 
diversions reduces unfavorable N-north-&§.outh flows in the 
interior Delta that expose outmigrant juveniles to unfavorable 
habitats and high predation risk. Synergistic effects optimize 
juvenile and salmonid .use of restored 
rearing habitats. ~e-.J3~oywc.fe~ti--Rl=fl.€H'4::w;GQ~~e-l'h 

Use of the north Delta diversions increases attraction flows 
from the San Joaquin River, thus. reducing the in'cfdence of 
returning adults being exposed tou11fav~rable habitats and 
migration delays. The Fremont Weir t'lperable gates and fish 
passage facilities reduce the ofadult fish stranding. 

Goal L4: Reduce mortality of covered species in the Plan Area. 

Objective L4.1: Avoid and minimize 
impacts on covered species resulting 
from BDCP covered activities. 

Objective L4.4: Reduce entrainment, 
impingement, and salvage losses of 
covered fish species. 

Entrainment and related losses will be reduced in the south 
Delta by reducing use of the south diversions and by 
appropriately screening and operating the north Delta 
diveisiops. ,....~~i-W\1"'-HlH"-f-~*"~~iHS~~-

3.4.2.2.1 Environmental and life:-History Diversity (Objective l2.6) 

3 Operation of the new north D~lta diversions is expected to substantially improve flow patterns in 
4 the south Delta by reducingeJ~>ports from the south Delta and timing flows in the north Delta to 
5 improve Old River ~~d 'rvtid.dle River positive (i.e., northerly) flows. This partially recreates patterns 
6 in physical variables such as/salinity regimes and flow patterns in the Delta that more closely 
7 resemble conditions urr(j.er which native resident species evolved. The new north Delta diversions 
8 provide flexibility to manage flow patterns to provide appropriate physical cues needed to initiate 
9 upstream or dowrrstream migration. By gaining access to more natural flow conditions, covered 

10 species have greater opportunity to exhibit the full diversity oflife:-history strategies latent in their 
11 genetic makeup. 

12 3.4.2.2.2 Juvenile Migration and Rearing (Objective l3.3) 

13 Juvenile life stages of all covered fish species use habitat in the Plan Area for both migration and 
14 rearing, often with both activities occurring in the same area. Juvenile salmonids, for instance, forage 
15 throughout their outmigration, spending up to several months in the Plan Area. Pacific lamprey 
16 ammocoetes may forage for many years in the Plan Area before beginning to metamorphose and 
17 migrate towards the sea. CMl supports migration and foraging by juveniles of each of the covered 
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fish species, primarily by four mechanisms: pulse flows, preferred migration corridors, reduced 
north-south flows, and synergies involving habitat restoration areas. 

Proposed bypass flow criteria allow pulse flows that would provide a period of relatively rapid 
downriver flows in the Sacramento and westward. This would be achieved by minimizing 
diversions, especially at the Delta Cross Channel and the south fl.!2elta diversions, at times that 
would allow delta and longfin smelt larval transport to foraging habitat in the low salinity zone 
(noting that migration timing differs for the two species). Expediting their migration in this way 
would allow them to complete outmigration before they deplete their yolk sac;_, reduces 
the time during migration that they are exposed to other stressors such as predation. Providing 
pulse flows requires coordinated timing of both reservoir releases and diver.sion volumes as 
described below in Section 3.4.2.5, Implementation. 

CM 1 creates or improves one principal preferred migration corridor, and in con.cert with CM16 

Nonphysical Barriers, facilitates others. The principal benefit derives from use of the Fremont Weir 
operable gates to set the timing, duration, and volume of flows thro:ughthe Yolo Bypass. Salmonid 
and outmigrationthrough theYolo B,Ypf!.SS is expected to 
result in reduced predation stress. because the Bypass dry ll'U.J.Ch of the year and" therefore" ffi-not 
expected to develop appreciable populations of predatory fish, su.ch as nonnative centrachids, which 
pose a substantial risk to juvenile salmonids and sturgeon elsewh~tein the Delta. Fish that 
outmigrate through the Yolo Bypass will also be at reduced risk. .. of entrainment. Salmonid, sturgeon, 

in the '(olo Bypass are expected to be highly productive 
because of the prevalence of shallow-water habit.its with abundant benthic organic matter that will 
support high primary productivity along. With high populations of invertebrate detritivores and 
other macroinvertebrates. 

Under current conditions, north-south flows pre~ominate much of the time in channels leading to 
the south Delta export facilities and in the pelta tross Channel. Depending on tidal state and 
hydrologic stage, they can also occur in certain channels hydraulically connected to these 
waterways. Such artificial flow p~tterns are thought to attract outmigrating juvenile salmonids to 
these channels, which leads to incr{!ased entrainment at the SWP L~CVP pumps and areas of the 
interior Delta where greater instances of adverse conditions exist. Dual conveyance operations will 
allow modifYing operation of tli~ south Delta diversions, and potentially those of the Delta Cross 
Channel, so as to reduce tit~ frequency and magnitude of flows causing migrating fish to enter the 
interior Delta. This, in turn, will allow juvenile outmigrants to follow a downstream course through 
the estuary anqto San Francisco Bay, thereby having a more rapid migration with briefer exposure 
to preoatton; it Will also reduce the proportion of fish entering the interior Delta, where survival of 
juvenile Chinook salmon (and presumably other salmonids) is lower (Baker and Morhardt 2001; 
Brandes and McLain 2001; CALFED 2001; Perry and Skalski 2009; Perry et al. 2010). Reducing the 
reliance on through-Delta conveyance via the Delta Cross Channel and intakes in the south Delta will 
also substantially reduce the effects of existing flow anomalies such as weak flows or reverse flows 
on salmonids in the San Joaquin River system and tributaries, Mokelumne River, and other east:-side 
tributaries. Although there is some increased entrainment exposure for Sacramento River salmonids 
due to the presence of the new north Delta diversions, these effects are intended to be minimized by 
fish screen and sweeping and approach velocity criteria, and other operational parameters such as 
bypass flows. 
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Conservation Strategy Chapter 3 

1 Restoration actions benefiting fish habitat, such as channel margin habitat enhancement and 
2 channel-floodplain reconnections, will preferentially be sited in areas projected for heavier use by 
3 covered fish species under the altered CM1 flow conditions. Thus, synergistic benefits may be 
4 derived from the coincidence of altered flow benefits with improved habitat condition. For instance, 
5 because channel margin enhancement will be targeted to juvenile salmonid migration corridors, 
6 there should be a disproportionately higher use of those habitats by migrant juvenile salmon. 

7 Operation of the Fremont Weir operable gates is expected to improve access of splittail, salmonids, 
8 and sturgeon to foraging opportunities in existing and future restored inundated floodplain habitat 
9 in the Yolo Bypass, as described further under CM2 Yolo Bypass Fisheries Enhancement. 

10 3.4.2.2.3 Adult Migration (Objective L3.4) 

' 11 Operation of the north Delta diversions is expected to reduce reliance on 'tll:roug:h-Delta conveyance 
12 via the Delta Cross Channel and diversions in the south Delta. LocaLly, this will reduce the 
13 occurrence and magnitude of flow changes driven by the south Delta diV't~rsions QU salmonids and 
14 sturgeon in the San Joaquin River system and tributaries, Mokelumne River, <i!ld other east:.-side 
15 tributaries. Such artificial flow patterns are thought to cohfuse.the upstream migration cues of 
16 adults, reducing the probability that they will enter the east:.-sid'e tributaries or causing delays in 
17 migration. 

18 For salmonids and sturgeon migrating up the Sacramento River, seasonal closure or restriction of 
19 Delta Cross Channel gates is expected to maintain Qperationa1 restrictions set under the BiOps, 
20 which provide migration cues for returning adults, and avoidfalse cues. 

21 Besides these effects, the Fremont Weir operable gates and associated fish ladder and sturgeon 
22 ramps are intended to improve passage and reduce delays and stranding of upstream migrating fish 
23 that enter the Yolo Bypass. -

24 3.4.2.2.4 Entrainment and Related Losses (Objective L4.4) 

25 Entrainment has longbeen recognized as a frequently fatal risk associated with the existing south 
26 Delta diversions. Thi~ riskhasbeen reduced and is partly remediated by existing fish screen and 
27 salvage factlitiesjiescribed b~I<ily under Section 3.4.2.3, Water Facilities. Additionally, reductions in 
28 exports tinder the recent requirements of the BiOps have further reduced entrainment risks. 
29 Nonetheless opportunities remain to further reduce entrainment and its associated risks, which 
30 include stress/injury related to salvage operations, and prescreening and postscreening losses to 
31 predation. 

32 The location of the existing south Delta export facilities is within the influence of all covered fish 
33 species for at least part of the year. Reducing diversions in the south Delta is expected to reduce the 
34 risk of entrainment mortality of salmonids, smelt, splittail, sturgeon and~~=-'""'"'""'-"-~"'""-'~=~ 
35 [lamprey1 and the risk of predation mortality of salmonids, smelt, lamprey, and splittail associated 
36 with the export facilities. (Fish that do become entrained into Clifton Court Fore bay will have 
37 predation risk reduced through measures described in CM15 Predator Control.) 

38 The new north Delta diversions will be equipped with fish screens designed to minimize the risk of 
39 entrainment or impingement for all covered fish species, including relatively weak swimmers such 
40 as the delta smelt; moreover, the population centers of resident estuarine species, particularly delta 
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1 and longfin smelt, are downstream of the reach of the Sacramento River where the north Delta 
2 intakes would be installed (Wang 1986; Bennett 2005). These screens will be engineered to provide 
3 appropriate approach and sweeping velocity to minimize risk to covered fish species when fish are 
4 within the vicinity of intakes. Multiple intakes will reduce the distance fish must travel past each fish 
5 screen, allowing individuals to rest between intake locations. There will also be an aggressive 
6 predator control program at the north Delta diversion sites, as described in CM15 Predator Control. 
7 These measures are expected to minimize the contribution to entrainment and predation caused by 
8 operation of the north Delta diversions. Use of these diversions, in turn, enables a substantial 
9 reduction in entrainment and predation risk associated with the south Delta diversions. 

10 Because the north Delta diversions do not require a fish salvage facility, their operation is expected 
11 to reduce or eliminate mortality of covered fish species associated with collection, hanqling, 
12 transport, and release of salvaged fish from the existing export facilities and predation within these 
13 facilities. 

14 A new diversion from the Sacramento River, proposed as the North Bay Aqueduct Alternative 
15 Intake, would operate in conjunction with the existing North Bay Aqueducti:ntake at Barker Slough. 
16 The new diversion would be periodically operated to divert water ofhigher quality than is 
17 sometimes available from Barker Slough, and may red~ce entrafhment for species such as delta 
18 smelt that may be more abundant in Barker Sloughtl;J.an in thevicinit_y oH:he alternative intake site 

/// /// 

19 on the Sacramento River. 

20 3.4.2.2.5 Species-Specific Objective~ 

21 [Note to reviewers: Biological goals and objectives for covered fish species have not been finalized. 
22 However, the discussion of ecosystem-specific benefits above includes information about benefitted 
23 species, as applicable.] 

24 3.4.2.3 Water Facilities 

25 The water facilities. that would be ~sedto perform flow management under CMl are described 
26 below. 

27 South Deltadive'rsioiiS;. The exi~ting south Delta diversions (Figure 1-1) occur at the Banks 
28 Pumping Plant (SWP) and the Jones Pumping Plant (CVP). Banks Pumping Plant draws water into 
29 the Clifton Court Forel>ay, which is located in the south Delta along Old River. The forebay's intake 
30 draWs water from three main sources: namely Old River downstream (north) of the intake, Middle 
31 River Line Canal, and Old River upstream of the intake. Jones Pumping Plant 
32 does not a forebay but rather diverts water directly from Old River just upstream of the 
33 entrance to Clifton Court Forebay. The pumping plants generally divert all of the water coming from 
34 the San Joaquin River through Old River and Grant Line Canal, and draw the remainder of the 
35 pumping flow from Old and Middle River channels (north of the intakes) conveying Sacramento 
36 River water from the central Delta. The pumping plants often cause net reverse flows (southward) 
37 in Old River and Middle River. Each pumping plant has an associated fish facility: the Skinner Fish 
38 Protective facility for the Banks Pumping Plant and the Tracy Fish Collection Facility for the Jones 
39 Pumping Plant. The two fish facilities contain fish louvers (with l-inch opening that create a 
40 behavioral barrier) that protect some fish from entrainment by the pumps. Those fish are collected 
41 and trucked to release points elsewhere in the Delta. The south Delta diversion facilities are 
42 described in greater detail in Chapter 4, Covered Activities and Associated Federal Actions. 
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Delta Cross Channel. The Delta Cross Channel is an existing gated diversion channel between the 
Sacramento River near Walnut Grove, and Snodgrass Slough (Figure 1-1). Flows into the Delta Cross 
Channel from the Sacramento River are controlled by large radial gates. When the gates are open, 
water flows from the Sacramento River through the cross channel to Snodgrass Slough and from 
there to channels of the lower Mokelumne River and into the central Delta. Once in the central Delta, 
the water is conveyed primarily via Old and Middle Rivers to the Clifton Court Forebay, and then to 
the pumping plants as described above. Use of the Delta Cross Channel minimizes intake of brackish 
waters through the pumps by conveying fresh Sacramento River water to the forebay via a route 
that is little affected by tidal and flow-driven sources of saline water. The Delta Cross Channel is 
described in greater detail in Chapter 4, Covered Activities and Associated Federa!Actions. 

Suisun Marsh Salinity Control Gates. Suisun Marsh is currently manage'dlargely to provide 
seasonal freshwater wetland habitat, primarily to support waterfowl habitat and. recreation. 
Wetland managers flood their ponds in early October and drain them after the. end of the waterfowl 
season in January. The Suisun Marsh salinity control gates were origfQally installed and operated as 
a tidal pump to reduce salinity within the marsh: the one-way gates were opened on the ebb tide to 
allow freshwater from upstream to enter the slough anddosed on the flQ'od tide to prohibit saline 
water from entering the slough. Operation of the gates is based on tidal stage and triggered by high 
salinity readings in the marsh. Gate operation results in a net f'low of water from east to west. The 
salinity control structure (the gates and associated flashboards) alterslocal hydrodynamics and 
water quality conditions and can impede the migration and passage of various fish species when 
operated. The gates are operated" on average,_lO days per year, all during the period of early 
October through May (Burkhard pers. comm.). Coordination will occur with the Suisun Marsh Charter 
Group over the term of the BDCP to seek ain~ndments to tire Suisun Marsh Plan that will provide for 
reducing the long-term operation oftb,e Suisun Marsh Salinity Control Gates. This action will allow more 
water to flow past Chipps Island and Will improve access of covered fish species to existing and future 
restored intertidal marsh habitats. 

"'% ' ' 

North Delta diversions. The.new north Delta diversions will consist of five intakes located along 
"/;/ "''/ 

the Sacramento River between Fteeportand Courtland (Figures 4-2,4-3, and 4-4). Each intake will 
have a capacity of:tJ"p to 3,000 and will be fitted with fish screens 
designed to minimize entrltipment or impingement risk for all covered fish species. Diverted waters 
will be conveyed :to a neyv regulating fore bay, and then south to canals, via a 
pipeline ~nd tunnel system. Construction of the north Delta diversions will allow great flexibility in 
operation o\both south and north Delta diversions, as well as operation of the Delta Cross Channel. 
Diversions may be balanced to occur primarily in the north or south Delta, with further changes 
possible by allocating flow through the Delta Cross Channel. It is thus possible to adjust flow 
volumes and dit(;!ctions to meet locally or temporally important use by covered fish species, for 
instance by minimizing cross-Delta flows and reverse flows in Old River or by providing "pulse" 
flows to move larval delta smelt downstream before their yolk sacs are depleted. The north Delta 
diversions and conveyance system are described in detail in Section 4.1.3, New Water Facilities 
Construction, Operations, and Maintenance. 

North Bay Aqueduct intakes. The existing Barker Slough Pumping Plant diverts water from Barker 
Slough into the North Bay Aqueduct for delivery in Napa and Solano Counties. A new diversion from 
the Sacramento River, proposed as the North Bay Aqueduct Alternative Intake, would operate in 
conjunction with the existing North Bay Aqueduct intake at Barker Slough. The new diversion would 
be periodically operated to divert water of higher quality than is sometimes available from Barker 
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1 Slough. The capacity of this facility, however, is too small (approximately to materially 
2 affect streamflow. The North Bay Aqueduct intakes and their operation are described in Chapter 4, 
3 Covered Activities and Associated Federal Actions. 

4 Fremont Weir operable gates. New operable gates on the Fremont Weir will allow for control of 
5 the timing, duration, and frequency of inundation of the Yolo Bypass during periods when the 
6 Sacramento River would not otherwise spill over the Fremont Weir into the Yolo Bypass. This will 
7 allow planned inundation of the bypass at times and for durations that yield optimum value for 
8 spawning, migration, and rearing by covered fish species. These benefits will be further increased by 
9 associated actions and projects designed to facilitate salmonid and sturgeon passage through the 

10 bypass, minimize stranding risks, and enhance habitat. Construction and operation of the Fremont 
11 Weir operable gates and associated actions are described in ~GH-<fH'I-~hd-~fH'Hffif'lftl'Hfl'R-l~£15l'fl"e 
12 Yolo Bypass Fisheries Enhancement. 

13 3.4.2.4 Problem Statement 

14 Operations of the south Delta SWP jCVP diversion facilities have been identified as'primary factors 
15 in altering hydrodynamic conditions within Delta channels and associated fishery habitat (California 
16 Department of Water Resources 2006; Baxter et al. 2008}. These operations contribute to local 
17 changes in water current patterns, water quality, and direct entrainment and losses of fish, 
18 macroinvertebrates, nutrients, phytoplankton; and zooplankton from the Delta environment 
19 (California Department of Water Resources 2006). The principal existing issues associated with flow 
20 management in the Delta, which CMl is. designed to address, include the following. 

21 Reverse flows in the Old and Middle Rivers. 

22 Entrainment, salvage, and predation effects of south Delta diversions. 

23 Delta Cross Channel effects O'nfish migration. 

24 Salinity, flow, and habitatjn Suisun Marsl"l.. 

25 Flow modification effects in the Sacramento River. 

26 Effects of reduced Delta ourflows. 

27 These issues are described below. 

28 3.4.2.4.1 Reverse Flows in the Old and Middle Rivers 

29 Most or all of the co\fered fish species (the juvenile and adult lifestages of Chinook salmon, 
30 steelhead, delta smelt, longfin smelt, sturgeon, lamprey, and splittail) are expected to use 
31 hydrodynamic cues (e.g., channel flow direction and magnitude) to help guide their movement 
32 through the Delta. Reverse flows in Delta channels are thought to provide false attraction to 
33 migration cues, resulting in longer migration routes that may expose fish to varied sources of 
34 mortality such as predation, exposure to seasonally elevated water temperatures, and increased 
35 vulnerability to entrainment at the south Delta diversions. 

36 A variety of other impacts have also been attributed to reverse flows in the Old and Middle Rivers. 
37 During the winter months, there is a positive relationship between the magnitude of reverse flows 
38 within Old and Middle Rivers and the occurrence of pre-spawning adult delta smelt in SWP jCVP fish 
39 salvage (Kimmerer 2008; U.S. Fish and Wildlife Service 2009€} Also, particle tracking model 
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1 simulations predict that planktonic early life stages of covered fish species (e.g., larval delta smelt) 
2 face a greater risk of vulnerability to entrainment at the SWP /CVP export facilities when reverse 
3 flows within Old and Middle Rivers increase. 

4 Reverse flows within the channels of Old and Middle Rivers are also hypothesized to affect local and 
5 regional habitat conditions for covered fish and other aquatic species. Changes in channel velocity 
6 and flow patterns affect hydraulic residence time in the area and the production of phytoplankton 
7 and zooplankton that are important to the diet of covered fish. Channel velocities, scour, and 
8 deposition patterns affect habitat for benthic organisms and other macroinvertebrates. Changes in 
9 tidal hydrodynamics, especially channel velocity, affect habitat suitability for coveted fish and other 

10 aquatic species in the area. 

11 Relationships between the magnitude of reverse flows in Old and Middle Rivers and corr~sponding 
12 changes in salvage of various covered fish, such as juvenile Chinook salmon,steelhead, splltfail, 
13 longfin smelt, lamprey, and sturgeon, are highly variable. Analysesand evaluations are ongoing to 
14 further assess the potential biological benefits of managing the SWP jCVJ,? south I:>elta diversions 
15 based on direct diversion rates or changes in the magnitude of reverse flows.inOldand Middle 
16 Rivers. 

17 Construction and operation of the new north Delta diversionsis expected to greatly reduce the 
18 incidence of reverse flow and restore a predomirtantlyeast-west flowpattern in the San Joaquin 
19 River. The resulting benefits are explained in S~ction 3.4.2,2, Purpo$e. 

20 

21 
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3.4.2.4.2 Entrainment, Sal.vage and Predatic::m Effects of South Delta 
Diversions 

For decades, water has been ~iverte~ directl/fto~ the south Delta through SWP /CVP facilities to 
meet agricultural and urban water dem~nds south and west of the Delta. These diversions create an 
artificial north-south flow of water through the Delta (as opposed to the general east-west flow 
pattern that existed before the dive;'~tons) aii-d, as detailed above, have resulted in the development 
of reverse flows in major Delta channels that result in entrainment of fish, invertebrates, nutrients, 
and other organic material. Existing diversion facilities are equipped with louvers that guide 
juvenile and larger fish into salvage facilities. Salvaged fish are subsequently transported to release 
locations on thelower Sacrameitto and San Joaquin Rivers, where there are high concentrations of 
predators (Miranda etal. Z010). Planktonic eggs, larvae, and small juveniles are not effectively 
salvaged and.do not suryive when carried into conveyance facilities. Smelt and juvenile salmonids 
that are drawn fhtQ Clfft:on Court Fore bay are subject to high rates of predation from the large 
populations of predatory fish that are present there as well as other sources of mortality (Gingras 
1997; Clark et af.2009; Castillo et al. 2009). 

Construction and operation of the new north Delta diversions is expected to facilitate substantial 
reductions in entrainment and associated adverse effects associated with operation of the south 
Delta diversions. The resulting benefits are explained in Section 3.4.2.2, Purpose, subsection 
Entrainment and Related Losses (Objective L4.4). 

3.4.2.4.3 Delta Cross Channel Effects on Fish Migration 

40 When the Delta Cross Channel is open, fish move into the interior Delta with Sacramento River 
41 water (Brandes and McLain 2001). Survival of juvenile Chinook salmon, and likely other fish species, 
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within the interior Delta is lower than survival in the mainstem Sacramento River (Baker and 
Morhardt 2001; Brandes and McLain 2001; CALFED 2001; Perry and Skalski 2009; Perry et al. 
2010), although it is unknown whether this reduced survival has a population-level effect on 
Chinook salmon (Manly 2002, 2008). 

Current seasonal operations of the Delta Cross Channel gates are designed to minimize the 
migration of juvenile fish from the Sacramento River into the interior Delta through the Delta Cross 
Channel during the spring. However, adverse effects of an open Delta Cross Channel operation to 
anadromous fish, and other fish, occur outside of this closure period. Furthermore,,open gates 
decrease velocities and increase bi-directional flows in the Sacramento River and,~ts tributaries, 
slowing the migration of covered species and increasing their vulnerability to preda~on or mortality 
from poor habitat. Therefore, lengthening the closure period or operating on a tidal or daily cycle 
may improve survival of salmonids and other covered fish species. 

Construction and operation of the new north Delta diversions are not expected to entail substantial 
changes in the frequency and volume of Sacramento River water flowsirtto the Delta Cross Channel; 
however, those flows place an operational constraint on the magnitude of adaptive limits discussed 
below, and are subject to future revision via adaptive management. 

3.4.2.4.4 Salinity, Flow, and Habitat in Suisun Marsh 

The Suisun Marsh salinity control gates alter local current patterns and tidal hydrodynamics within 
Montezuma Slough, in large regions of Suisun Matsh, and in the main river channel between the 
control gate and Suisun Bay (California ~epartment of Water Resources 1999). The gates have 
formerly been identified as an impediment to migration at1.Cl passage of species such as Chinook 
salmon, steelhead, and green sturgeohthroug)l Montezuma Slough (Fujimura et al. 2000). For 
example, operation of the control structure d.uririg the late fall in dry years can cause a significant 
upstream shift in X2 location, potentially increasing the risk of entrainment at the SWP fCVP export 
facilities for smelt and otlt~r~pecies that are situated near the X2 location (Fullerton pers. comm.). 
These changes in environmental conditions are thought to have resulted in adverse effects on 
covered species and ~ther aquaticresources within the area. 

As levees are br~ached fortidalrestoration under CM4 Tidal Natural Communities Restoration, 
salinity le~els may tncrease through much of Suisun Marsh, complicating the feasibility of 
discontinuing the operation of the salinity control gates, or eliminating the gates. First, rising salinity 
could negatively affecttbe managed wetlands of the remaining waterfowl hunting clubs. Secondly, 
sali)Jltystandards at the Suisun Marsh may have to be revised. Assuming that the Suisun Marsh's 
current salinity standards are maintained, tidal restoration would likely require increased operation 
of the salinitY control gates (Chappell pers. comm.). 

It is expe~ted that the Suisun Marsh salinity control gates would continue to be operated much as 
they currently are. However, that operation would be subject to modification within the adaptive 
limits set by CMl (s-ee-Section 3.4.2. 5, Implementation), and via the BDCP adaptive management 
process (see Section 3.6.2,Adaptive Management Process). 

3.4.2.4.5 Flow Modification Effects in the Sacramento River 

40 The Sacramento River is the primary migration corridor and spawning/rearing habitat for Chinook 
41 salmon, Central Valley steelhead, and spawning 
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1 in the Sacramento River watershed. Further, both delta smelt and longfin smelt are thought to 
2 spawn in the lower Sacramento River (Wang 1986; Bennett 2005). 

3 The principal BDCP effects on the mainstem Sacramento River in the Plan Area will be associated 
4 with the reductions of flow caused by operation of the new north Delta diversions, which will in 
5 almost all respects be an adverse effect. That adverse effect will be minimized by maintaining 
6 minimum instream flows past the diversions, which are called "bypass flows." The following 
7 considerations were included in the development of the Hood bypass flows. 

8 1. Maintain adequate flows for covered fish species. Of particular interest are flow rates within 
9 Sutter and Steamboat Sloughs. These sloughs are existing channels that cohveyyvater from the 

10 Sacramento River in the general vicinity of Courtland downstream to ;:tpproximately Rio Vista 
11 where they re-enter the lower Sacramento River. Both channels currently have a hydraulic 
12 
13 
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capacity greater than 500 cfs. Benefits to maintaining adequate flows in Sutter and Steamboat 
Sloughs include the following. 

Providing an alternative migration route for salmonids (Perry afldSkalskf2008) and 
possibly splittail, sturgeon, and lamprey that circumvents the Delta Cross Channel and 
Georgiana Slough, thereby reducing the likelihood of co\rered fish species moving into the 
interior Delta where they may be exposed to higher.predatiOJ1 pressure and entrainment 
into the south Delta pumps. 

Providing high quality juvenile rearing lf;ibitat and adulfholding habitat for salmonids, 
sturgeon, and splittail. Both slough chann'els support ~ubstantially more woody riparian 
vegetation and greater habitat diversity (e.g.,water depths, velocities, in-channel habitat) 
than is present along the m(linstein Sacramentcr,River between Courtland and Rio Vista. 

Providing high quality spawnfnghabitat; for splittail during dry periods without floodplain 
inundation. 

Despite these anticipated benefits, Perry and Skalski (2009) and Perry eta!. (2010) indicate that 
survival rates of juvenile Chin.ooksalmon in Sutter and Steamboat Sloughs are highly variable 
relative to th~mainstem Sacramento River. They have found that survival has been higher than, 
lower than, and ~imilat to surviv<tl rates in the mainstem Sacramento River rates. Recent 
hydrodyrrttmic modelinglrni;i~ates that substantial habitat restoration in the Cache Slough area 
(Section 3.4.3.2, Problem Statement), in combination with bypass flow requirements for the 
north D,elta diversions, will enhance downstream flows in Sutter and Steamboat Sloughs 
substanti";rlly above those present under current conditions without the north Delta diversion 
facility (Munevar unpubl. data). Further, the BDCP channel margin 
habitat in Sutter and Steamboat Sloughs in part to create habitat that is unfavorable to 
nonnatYve predators that may be reducing survival of Chinook salmon, and likely other covered 
species, in these sloughs. Therefore, in combination with these other conservation measures, 
maintaining bypass flows is expected to improve survival of salmonids, sturgeon, and splittail in 
Sutter and Steamboat Sloughs. 

39 2. Maintain transport flows necessary for downstream movement of delta and longfin smelt. Newly 
40 hatched larval delta and longfin smelt, called yolk-sac larvae, have a yolk sac attached to them 
41 with an oil globule (Wang 1986). The yolk sac provides nourishment for delta smelt larvae for 
42 approximately 4 to 6 days (Bennett 2005); this is thought to be similar for longfin smelt. These 
43 larvae are very weak swimmers and drift downstream with flows from the Sacramento River to 
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Conservation Strategy Chapter 3 

the low salinity zone, where they can find suitable prey. To avoid starvation, this downstream 
movement must take place before the entire yolk sac is absorbed. Because downstream yolk-sac 
larval movement is driven nearly entirely by downstream flows, a minimum bypass flow 
criterion that allows this movement to occur is necessary. 

5 3. Maintain downstream transport of food and organic material. The Sacramento River is used as a 
6 major corridor through which food and other organic material from upstream are transported 
7 downstream to the Delta and bays. The Delta and bays acquire production from upstream 
8 habitats to support their ecosystems. 

9 4. Maintain necessary attraction flows for upstream migration of adult ChiJ?-OOk salmon, steelhead, 
10 and including attraction flows through Sutter and Steamboat Sloughs. 

11 5. Minimize tidally driven bidirectional flows near diversion intakes, reducing the exposure duration 
12 
13 
14 
15 
16 

17 

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 

38 
39 
40 

of covered fish species to predators that will likely reside near intake structlJ:t'~s. Unidirectional 
flows past intakes may also affect local current patterns and hydtGdynamics .in the vicinity of the 
screen surface that may affect fish entrainment or impingement, debris loading~ effectiveness of 
fish screen cleaning mechanisms in removing debris from the screen sut:faceland maintaining a 
uniform approach velocity within the screen design criterion. 

3.4.2.4.6 Delta Outflow Effects 

Fishery monitoring studies conducted by (Baxter et 
al. 1999) suggest that abundances of juvenile life stages of many fish (e.g., starry flounder, splittail, 
longfin smelt, and striped bass) and macro invertebrates ar~. correlated with the location of the low 
salinity zone during the late winter and sphng (e.g., Febru~ry through June [Kimmerer 2004]). For 
example, longfin smelt juvenile abundance indices increased as the location ofX2 moved further 
downstream (west) within Suis':ln Bay{Kirrtm~rer 2004). Recent analyses have suggested that 
previous correlations between X2 location and fish abundance indices have changed, with overall 
abundance declining (Kimnierer 200'4). The cpanges observed in these relationships have been 
hypothesized to be the result ofthe intr!")duction and rapid colonization of Suisun Bay by the filter 
feeding Asian overbite clam (Corbula) and a subsequent reduction in phytoplankton and 
zooplankton as food supplies for juveniles within Suisun Bay (Kimmerer 2004). Another change in 
this relatio:o:ship .. has occurred stnce 2001 in conjunction with the pelagic organism decline, although 
the cause Of this change is currently unknown (Baxter et al. 2008). 

Factors that may contri~ute to the relationship between Delta outflow (including X2) and juvenile 
fish abundance are heavily debated, but may include increased productivity and availability of high 

~""",, "" "" ", '~ 

quality habitat within Suisun Bay; downstream transport of fish, food, and organic matter; reduced 
tempetlature and/or toxics exposure with lower salinity; changes in nutrient composition; 
inundation of backwater and floodplains with high flows; and the distribution of early life stages of 
fish into habitats that are located further downstream with decreased vulnerability to direct and 
indirect effects of south Delta SWP /CVP export operations. 

Proposed changes to water operations under CM1 are expected to provide flexibility in managing 
outflow to benefit covered fish species. Adverse biological effects associated with low or reduced 
outflows also constitute a limiting factor in setting the adaptive limits, as described below. 
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1 3.4.2.5 Implementation 

2 During the initial years of BDCP implementation, flow management will be performed consistent 
3 with the current BiOps as amended under court order and any other regulatory or legal constraints 
4 that may be imposed in the future. Implementation of flow management under CM1 will be initiated 
5 when the new north Delta diversions become operational, thereby enabling joint management of the 
6 north and south Delta diversions. This is estimated to occur beginning in year 10 of Plan 
7 implementation. This section describes how CM1 would be implemented. Implementation would be 
8 administered by the Implementation Office in the manner described in Chapter 7, Implementation 
9 Structure. Adaptive management and monitoring actions, which are critically important to all 

10 conservation measures but especially to CM1, would be implemented as described inSection 3.6, 
11 Adaptive Management and Monitoring Program, with additional provisions identified below. CM1 
12 implementation is discussed in the following two sections. 

13 Section 3.4.2.5.1, Adaptive Limits to Flow Operations, describes the concept of adaptive limits and 
14 how it would be used to determine the location, timing, and volunie Qfwatertliversions, and 
15 thereby to achieve the principal beneficial outcomes ofCMl. It also ni;lmes tl:lelimiting flow 
16 parameters, assigns values to their limits, and describes the rationale for the selected limits. 

17 Section 3.4.2.5.2, Facility Maintenance Actions, identifre~ actions 11eeded for facility maintenance. 

18 3.4.2.5.1 Adaptive limits to Flow Operations 

19 {Note to Reviewers: Although the adaptive limits to flow operations are still in development certain 
20 aspects of the adaptive limits process are known and are summarized here. 

21 The adaptive limits will serve as a kind of contingency or insurance fund, which will allow for 
22 adjustments in the operational requirements to respond to uncertainties regarding the efficacy of 
23 the BDCP conservation measures. 

24 The adaptive operational limits will be based on consideration of a range in key operating 
2 5 parameters. 

26 The approach is not to specifically identify adaptive limits for each operational parameter, but to 
27 identify a block of water that provides significant operational flexibility to respond to biological 
28 uncertainty. 

29 Currently, DWR is engaged in a process of evaluating potential adaptive limit endpoints based on 
3 0 this approach. When this effort is complete, CM1 will be reissued with a description of the 
31 approach, the range for the limits, the circumstances in which the adaptive management program 
32 for water options could be triggered, and adaptive changes to CM1 considered and implemented.) 

33 3.4.2.5.2 Facility Maintenance Actions 

34 Facility maintenance actions serve to maintain the conservation benefits provided by use of flow 
35 management facilities, and thus have conservation value. Facility maintenance actions include 
36 periodic cleaning of the diversion screens and episodic in-water work to remove accumulated 
37 sediment and debris, which is typically an issue in the aftermath of a high-flow event such as a flood. 
38 These actions are further described in Chapter 4, Covered Activities and Associated Federal Actions. 
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3.4.3 Conservation Measure 2 Yolo Bypass Fisheries 
Enhancement 

Chapter 3 

3 [Note to Reviewers: One feature of the prior draft CM2 was explicit reference to a Westside Concept. 
4 Under Conservation Measure Phasing, page 12, projects identified as [site 12}, (site 13}, and (site 14) 
5 represent adopted goals of the Westside Concept that have been incorporated into this conservation 
6 measure, which represents a hybrid of prior proposals] 

7 Under CM2 Yolo Bypass Fisheries Enhancement, the ~Implementation Office :wm modify the Yolo 
8 Bypass to increase the frequency, duration, and magnitude of floodplain inundation. These actions 
9 will improve passage and habitat conditions for Chin()ok salmbn, green and 

10 ~sturgeon, lamprey, and possibly steelhead. The modifications, which will include fish passage 
11 improvements and flow management facilities, will be implemented in four phases starting with 
12 p£lan implementation and continuing to approximately 2063. The actions ;,lll .llso provide 
13 additional nutrients and water surface area to increase biological prodqctivity,thereby increasing 
14 food resources for fish and other aquatic species. This increased productivity and nutrient loading 
15 will also benefit other areas, as it is transported downstream. 

16 3.4.3.1 Purpose 

17 The primary purpose of CM2 is to meet or contribute to biological goals and objectives as identified 
18 in Table 3.4-2. The rationale for each of these goal~ and objectivesis provided in Section 3.3, 
19 Biological Goals and Objectives. Through effectivenes~monitoring, research, and adaptive 
20 management (Section 3.6, Adaptive Manag~ment and Monitoring Program), the Implementing Office 
21 will address scientific and managein:e:p.t uncertainties and help to ensure that these biological goals 
22 and objectives are met. 

23 Table 3.4-2. Biological Goals and Objectives Addressed by CM2 Yolo Bypass Fisheries Enhancement 

Biological Goal or ObJective How CM2 Advances a Biological Objective 

Goal L1: A reserve system with representative natural and semi-naturallandscapes consisting of a mosaic of 
natural communities that is adaptable to changing conditions to sustain populations of covered species and 
maintain or increase native biodiversity. 

Objective Ll.S: Restore or create at least 72,809 
acres of natural ~pmmunities, including at least 
65,000 acres of tidally influenced natural 
communities, ' 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 
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Biological Goal or Objective 

Objective L2.6: Maintain or increase life:.-history 
diversity of native fish species and a diversity of 
spawning and rearing conditions for native fish 
species over time. 

Objective L2.10: Increase the abundance and 
productivity of plankton and invertebrate species 
that provide food production for covered fish species 
in the Delta waterways. 

Chapter 3 

How CM2 Advances a Biological Objective 

Increaslilg~~~~~~~~~~~~~~~~~ 
existing connectivity~~~""'-'~~~~~~"'""'"-'"""'~""
"-'··'·'"" •o·u range of suitable spawning and rearing 
habitat conditions in inundated areas, -"=~=-r
increaslilg~ habitat diversity, +Ht~~;-a1 
productivity" 

Seasonal inundation of floodplain habitat will 
increase the input of nutrients and terrestrial biota 
as well as increase aquatic pril)l.a:J:'y and secondary 
productivity, contributing to a:n int.rease in aquatic 
productivity and food resources for c{:)yered fish 
species. '"' 

Goal L4: Reduce mortality of covered species in the Plan Area. 

Objectives L4.3: Manage the distribution of covered 
fish species to minimize movements into high 
predation risk areas of the Delta. 

Providing flows to attract or direct covered fish 
species to floodpla:inhaj:)itat less likely to be 
occupied by nonnative nr,<>rl!un 

red~~ mortality, Providing shallow water with 
increa~ed prod~ctivitywill contribute to an increase 
in growth,rates. 

Goal GRST2 (Stranding): Improved connectivity that facilitates timely passage and reduces stranding of 
adult green sturgeon. 

Goal WTST2 (Life:-History Spatial Distribution): Improved habitat connectivity that 
facilitates timely passage and reduced stranding of adult white sturgeon. 

Objective WTST2.:l..(Passage andStrimding): CM2 will directly address fish passage delays and 
Reduce strandh"ig of adrtlt white sturgeon at Fremont stranding at the Fremont Weir. 
Weir by 75% over baseline conditions within 15 
years qf BDCP imp!e111entattdn. 

Goal SAST1 (Spawning and Rearing Habitat): Improved habitat and restored linkages to enhance survival, 
reproduction, and distribution of Sacramento splittail in the Plan Area. 

Objective SAST1.1 (Spawning and Rearing Sacramento splittail typically spawn in inundated 
Habitat): Maintain 5-year running average of floodplain and riparian areas within submerged 
splittail index o{abundance in the Plan Area of 150% terrestrial vegetation (Moyle 2002). CM2 will 
of baseline conditions by providing access to suitable directly contribute to providing suitable ~;.Fa-I'H-€!fi-t:& 
spawning and rearing habitat in the Plan Area within splittail spawning habitat with suitable inundation 
15 years of BDCP implementation. frequency, duration, water depths, and submerged 

vegetation and a range of habitat complexity. 

Goal WRCS1 (Abundance and Life:-History Diversity): Improved survival (to contribute to increased 
abundance) of immigrating and emigrating winter-run salmon through the Plan Area. 
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Biological Goal or Objective How CM2 Advances a Biological Objective 

Objective WRCS1.1 (Juvenile Survival): Achieve a CM2 will provide suitable rearing habitat and is 
through -Delta survival rate of juveniles of at least anticipated to contribute to an increase in the growth 
30% measured as a 4-year running average within of those juvenile witner-run Chinook salmon that 
15 years of BDCP implementation. occupy the habitat, thereby contributing to an 

increase in survival, as larger fish generally perform 
better. 

Objective WRCS1.2 (Adult Passage): Limit passage CM2 will directly address fish passage delavs at the 
delays in the Yolo Bypass and other anthropogenic Fremont Weir. 
barriers and impediments to no more than 36 hours, 

"< 
within 15 years of BDCP implementation. .. 

Goal SRCS2 (Abundance): Reduce passage delays (to contribute to increased migration and spawning 
success, and thus abundance) at anthropogenic impediments of adult spring-run migrating through the Delta. 

Objective SRCS2.1 (Migration): Reduce adult CM2 will directly address :llsh passage delays at the 
passage delays at anthropogenic barriers and Fremont Weir. 
impediments that cause median passage times of 
greater than 36 hours, within 15 years of BDCP 
implementation. ·\ 

Goal SRCS3 (Life:-History Diversity and Spatial Distribution): Improved availability of floodplain and 
channel margin habitat to support spring-run migration and rearing through the Delta. 

Objective SRCS3.1 (Habitat): Increase availability of CMZ will directly increase the availability of 
floodplain habitat by 1,000 acres within 15 years of , floodplain habitat available to spring-run Chinook 
BDCP implementation, and channel margin habitat salmon .>< .J •

0 
_~-, •

0 

by 5 miles within 10 years of BDCP implementation, nhincri, 

for spring-run migration and rearing compared tQ 
-,,,:: 

baseline conditions. ' 
Goal FRCS2 (Abundance): Reduce passage delays (to contribute to increased migration and spawning 
success and thus abundance) at anthropogenic impediments of adult fall-run migrating through the Delta. 

Objective FRCS2.1 (Migration}: Reduce passag~ CM2 will directly address fish passage delays at the 
delays at anthropogenic barrier!i andimpeiU~ents Fremont Weir. 
that cause median passage times of: more than .. 36 
hours, within 3 years ofBIJCPimplemeritation. 

' ~,_, 

Goal FRCS3 (Life:-History Diversity and Spatial Distribution): Improved availability of floodplain and 
channel margin habitat to support fall-run migration and rearing through the Delta. 

Objective FR(S3.1 (Life:~History Diversity and 
Spatial Distrib'i:ltion): Increase availability of 
floodp:lainhabitatby 1,000 acres within 15 years of 
BDCP implementation, and channel margin habitat 
by 5 miles within 10 years of BDCP implementation, 
for fall-run migdtion and rearing compared to 
baseline conditions. 
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1 The objective of CM2 is to reduce migratory delays and loss of adult salmon, steelhead, and sturgeon 
2 at Fremont Weir and other structures; enhance rearing habitat for Sacramento River Basin 
3 salmonids; enhance spawning and rearing habitat for and improve food 
4 sources for delta smelt and other fish species downstream of the bypass. To achieve this, CM2 
5 the Yolo 
6 the frequency, duration, and magnitude of floodplain inundation and 
7 !Q._improvQ.H+g fish passage. 

8 Increased frequency of inundation will enhance the existing connectivity betwe~n the 
9 Sacramento River and floodplain habitat and can result in the increased production of prey, such as 

10 zooplankton and dipteran larvae, mobilization of organic material, increased primary- production, 
11 and increased areas with conditions that are suitable for spawning, egg incubation, arid larval stages 
12 for fish species such as (if inundation is greater than30 days). Seasonal flooding 
13 in the bypass will occur when it will be most effective at supporting native fishspecies (i.e., when it 
14 is in synchrony with the seasonal timing of naturally occurring hydrologic an'd seasonal events in the 
15 watershed). 

16 Increased magnitude of inundation has the potential to incre(lse primary and secondary aquatic 
17 productivity. Flooding increases the volume of water in the photic zone area, allowing increases in 
18 biomass of phytoplankton. Increased biomass leadst9 an incre.asein the abundance of zooplankton 
19 and planktivorous fish. This increase in primarfand sec~ndary productivity in the food web is 
20 realized within the immediate Yolo Bypass area, but because phyto.plankton and zooplankton are 
21 transported by flow, is also exported downstrearri. 

22 Increased duration of inundation is expected to increase production of zooplankton and dipteran 
23 larvae, mobilization of organic material, and'increased primary production. Inundation lasting more 
24 than approximately 30 days betweenMarch 1:!lrli'al"!d May 15:f:l:l. is expected to benefit i'l-ttf'f'ttlfl:e-t'l-ffi 

25 splittail spawning and juvenile pro(iuctiqn. Short~dhration inundation (less than 30 days) is 
26 expected to result in only small benefits t'o juvenile salmon growth when compared to opportunities 
27 that extend longer than 30 days (BDCP Integration Team 2009). 

28 Modifications to topography and weirs. are expected to improve fish passage and reduce the risk of 
29 migration delays and shanding of adult fish. Stranding and predation by birds and fish have also 
30 been identified as sources.of mortality for juvenile rearing salmon within the floodplain habitat 
31 (Sommer ~tal. 2001h,2005;:,BDCP Integration Team 2009). Illegal harvest of covered fish~~~· 
32 also a potential sourceof mortality that could be exacerbated by existing migration delays, low 
33 flows;.and stranding caused by shorter inundation periods. 

34 Specifically,:this.conservation measure will convey the following benefits. 

35 Provide access to additional spawning habitat for (Sommer et al. 2001a, 
36 2002, 2007fl., 2008; Moyle 2002; Moyle et al. 2004; Feyrer et al. 2006). Because ~;:Fa-j'fi.E'lfltfl. 
37 splittail are primarily floodplain spawners, successful spawning is predicted to increase with 
38 increased floodplain inundation. 

39 Provide additional juvenile rearing habitat for Chinook salmon, and 
40 possibly steelhead (Sommer et al. 2001a, 2001b, 2002, 2007fl., 2008; Moyle 2002; Moyle et al. 
41 2004; Feyrer et al. 2006). Growth and survival oflarval and juvenile fish can be higher in the 
42 floodplain compared to those rearing in the mainstem Sacramento River (Sommer et al. 2001b). 
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Improve downstream juvenile passage conditions for Chinook salmon, ~~-HH!--H-tH-s 
river lamprey, and possibly steelhead and Pacific lamprey. An inundated Yolo Bypass is used as 
an alternative to the main stem Sacramento River for downstream migration of salmonids, 

river lamprey, and sturgeon;; where rearing conditions and protection 
from predators are believed to be Sommer et al. (2003, 2004a.) found that, 
other than steelhead and Pacific lamprey, juveniles from all of these species inhabit the Yolo 
Bypass during periods of inundation. However, the expected increased habitat and productivity 

increased inundation of Yolo Bypass are likely to provide some 
benefits to other covered species, including steelhead and lamprey. 

Improve adult upstream passage conditions of migrating fish using the bypass~ such as fall-, late 
fall-, winter-, and spring-run Chinook salmon,;_ steelhead,;_ and 

An inundated Yolo Bypass is used as an alternative route by upstl;'eam 
migrating adults of these species when Fremont Weir is spilling,c ~Increasing the frequency 
and duration of inundations will provide these improved coridH:ions for more covered species 

~/,, 

over longer portions of their migrations. However, the increased use of the bypass could put 
' more fish at risk, should if stranding conditions occur ~}len flows are reduced. The overall 

benefits of providing additional flow in the bypass wm be through th€-adaptive 

management~~~~~~~~L~~UQ~~~lill~~~ng~~~Qll~~~~~L!QQQllTIJ. 

Increase food production for rearing salmop:ids, and other covered species 
on the floodplain (Sommer et al. 2001a, 2001b, 2008; Moyle 2002; 
Moyle et al. 2004; Feyrer et al. 2006). During periods when the bypass is flooded, a relatively 
high production of zooplankton and tnacroinverteprates .serves, in part, as the forage base for 
many of the covered fish species (Benigno and Somriler 2oo8,;_ Moyle et al. 2004 ). 

Increase the availability and production of{ood in the Delta, Suisun Marsh, and bays 
downstream of the bypass,induding restoredhabitat in Cache Slough, for delta smelt, longfin 
smelt, and other covere,d species, by exporting organic material and phytoplankton, 
zooplankton, and other organisihs produced from the inundated floodplain into the Delta 
(Schemel et aL1996; Jassby and Cloer:n 2000; Mitsch and Gosselink 2000; Moss 2007; Lehman 
et al. 2008). 

Increase the ~uration of floodplain inundation and~~~~~,__~~ 
and migration Ii~bitat during periods that the Yolo Bypass is receiving water from both the 
Fremont Weir and t11e westside tributaries (e.g., Cache and Putah Creeks). 

Re4uce losses of adult Chinook salmon, sturgeon, and other fish species to stranding and illegal 
harvest ))y improving upstream passage at the Fremont Weir (S€€-CM17 Illegal Harvest 

Reduction). 

Reduce the exposure and risk of fish migrating from the Sacramento River 
into the interior Delta through the Delta Cross Channel and Georgiana Slough, by decreasing the 
number of fish passing through these 
(Brandes and McLain 2001). 

Reduce the exposure of outmigrating juvenile fish to entrainment or other adverse effects 
associated with the north Delta the 
proposed Slough Pumping Plant facilities by passing juvenile 
fish into the Yolo Bypass upstream of the proposed 

Bay Delta Conservation Plan 
Administrative Draft 

3-19 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047378-00029 



Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Conservation Strategy Chapter 3 

1 Improve fish passage, and possibly increase and improve seasonal floodplain habitat 
2 availability, by retrofitting Los Rios Check Dam with a fish ladder, or creating another, fish-
3 passable route for water from Putah Creek to reach the Toe Drain. 

4 Increasing the frequency, magnitude, and duration of inundation in the Yolo Bypass floodplain is the 
5 largest opportunity for enhancing seasonally inundated floodplain habitat in the Central Valley. The 
6 Yolo Bypass floodplain is the only floodplain in the Plan Area that can be se-managed for habitat and 
7 species benefits without the restoration of historic floodplains that have been developed for year-
S round land uses. 

9 3.4.3.2 Problem Statement 

10 For descriptions of the ecological implications and current condition of the Yolo Bypassfisheries 
11 see Chapter 2, Existing Conditions, and Section 3.3, Biological Goalsand Objectives. 

12 Section 3.3, Biological Goals and Objectives also describes the need fpr fishery enhancements as a 
13 component of the conservation strategies for aquatic communities and a~sociated covered species, 
14 based on the existing conditions and ecological values of these resources. 

15 The discussion below describes conditions that will be improved through implementation of CM2. 

16 3.4.3.2.1 Flow Management in the Vole Bypass 

17 The Yolo Bypass is the largest contiguous floodplain on the lower Sacramento River. The bypass is a 
18 central feature of the Sacramento River Flood Control Project, which conveys floodwaters from the 
19 Sacramento, and Feather Rivers, and thi:!ir tributary waterslieds. Unlike conventional flood control 
20 systems that frequently isolate rivers and eCologically essential floodplain habitat, the Yolo Bypass 
21 has been engineered to allow Sacramento VaUey{loodwaters to inundate a broad floodplain. 

22 The primary input to the Yolo Bypass is through the Fremont Weir 1• Flow pulses in the Sacramento 
23 River are first diverted into S~tter Bypass,~~l8,000-acre agricultural floodplain with many 
24 similarities to the Yolo Bypass~,~t.he Sacramento River immediately upstream of Fremont Weir has 
25 a relatively low cl\a.nnel capacity so Sutter Bypass flooding is 
26 often initiated in modest flow pulses (Sommer et al. 2001b). When the combined flow of Sutter 
27 Bypass and tfie Sacramento and Feather Rivers raises water levels at Fremont Weir to arr elevation 
28 of 32.8 feet National'Geodeti<; Vertical Datum of 1929 (NGVD), which typically occurs when 
29 combined'total flow froJ;ll these sources surpasses 55,000 cfs (Sommer et al. 2001b), flows begin to 
30 enter Yolo Bypass. This occurs in approximately 70% of water years. Complete inundation of the 
31 Yolo Bypass floodplain, which is 59,000 acres (92 square miles) approximately doubles the wetted 
32 area of the Delta. 

33 Floodwaters entering over Fremont Weir initially flow through scour channels to the Tule Pond, 
34 then into the Tule Canal, a perennial channel north of the Sacramento Weir, and the Toe Drain, a 
35 perennial channel south of the Sacramento Weir on the eastern edge of the bypass, and then spill 
36 onto the floodplain when discharge in the Toe Drain exceeds the channel capacity, at approximately 

1 The Fremont Weir, located between river 81.7 and 83.4, is a fixed concrete weir constructed by 
USACEf. It is 9,120 feet in length with an earthfill section dividing two parts. The crest of the 
concrete weir section is at elevation 33.5 feet (no vertical datum given )Land the crown of the earth fill section is 
at an elevation of 47.0 feet (no vertical datum given) (U.S. Army Corps of Engineers 1955). 
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1 2,000 to 3000 cfs. The floodplain is considered inundated when the stage of the Toe Drain at Lisbon 
2 Weir exceeds just over 8 feet NGVD. In major storm events, additional water enters from the east via 
3 Sacramento Weir, adding flow from the American and Sacramento Rivers (Sommer et al. 2001b). 
4 Flow also enters the Yolo Bypass from several small west:-side streams: Knights Landing Ridge Cut, 
5 Cache Creek, Willow Slough Bypass, and Putah Creek. These tributaries can substantially augment 
6 the Sacramento floodwaters or cause localized floodplain inundation before Fremont 
7 Weir spills occur (Sommer et al. 2001b). 

8 is the primary 
9 release facility and was designed to overtop at a specific stage and allow inundation of the Yolo 

10 Bypass floodplain. No facilities to adjust the flow entering the Yolo Bypass are associated with the 
11 Fremont Weir. The Sacramento Weir is a needle dam, the top portion of which is manually operated 
12 to selectively change the flow split between the Sacramento River mainsteni and the Yolo Bypass. 

13 3.4.3.2.2 Floodplain Habitat 

14 Yolo Bypass is important in terms of agricultural production, wildlift'hand aqtu:ttic habitat, recreation 
15 (e.g., waterfowl hunting and bird or wildlife viewing). and educational opportunities. Seasonal 
16 inundation of the Yolo Bypass limits the types of crops that canbe grown. Orchards and winter 
17 crops are not viable, nor are long-term ventures such_as alfalfa: Agricultural crops that benefit 
18 wildlife include rice (both wild and conventional), tomatoe~, corn, millet, wheat, milo, and safflower. 
19 Cattle grazing occurs on approximately 8,000 acres of the bypass (California Department of Fish and 
20 Game 2008). 

21 Yolo Bypass provides aquatic habitat for fish species, 15. of which are native (Sommer et al. 
22 2001a). The bypass seasonally supports several covered species, including delta smelt (typically 
23 found lower in the bypass in the in t:lie Cacfie Slough area), steelhead, and 
24 spring-run and winter-run Chino!)k salmon. Typical winter and spring spawning and rearing periods 
25 for native Delta fish coincide with the timing of the flood pulse (Sommer et al, 2001b). The majority 
26 of the floodplain habitat is seasonally dewatered less likely to be dominated by nonnative fish 
27 species except in perennial waters. The Yolo Bypass is unique in the Delta in its large size and 
28 resistance to nonnative aq~ati(: predators and competitors. 

29 Sommer etal. (2C103) noted thatfloodplain inundation during high:-flow years may favor several 
30 aquatic species in the estuar~. The Yolo Bypass is an important nursery for young fish, and may help 
31 to support the.foodweb of the San Francisco Estuary. Adult fish use the Yolo Bypass as a migration 
32 corridor (i.e., Chbwok salmon and sturgeon) and for spawning (i.e., (Harrell 
33 and Sommer 2003). 

34 Physical structures in the bypass such as the Fremont Weir have been identified as impediments and 
35 potential barriers to successful upstream passage. Two passage issues existL~ 

36 Passage impediments caused by existing structures when Sacramento River water is flowing 
37 over the Fremont Weir into the Yolo Bypass. 

38 Flow attraction caused by tributary flows and the Cache Slough Complex tidal exchange when 
39 
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3.4.3.2.3 Sacramento Splittail 

Sacramento splittail migrate upstream and spawn in seasonally inundated floodplain margin habitat 
associated with flooded vegetation (Sommer et al. 2001a2; Moyle 20022.;- Moyle et al. 2004). Splittail 
typically spawn in late winter to spring, depositing adhesive eggs on submerged vegetation and 
other substrates. After hatching, the larval and early juvenile forage and rear 
along the inundated floodplain prior to moving downstream into the estuary as waters recede. 

Adult spawn in the Plan Area on inundated floodplains of the Yolo Bypass and 
Sutter Bypass and along the Cosumnes River (Sommer et al. 1997, 2001a, 2002; Grain et al. 2004; 
Moyle et al. 2004 ). Limited collections of ripe adults and early stage larvae in¢icat~ ~~-fl'-Ml-fltfl
splittail spawn in shallow water (less than 2 meters deep) over flooded vegetated habi~t (cockle 
burr, other annual terrestrial vegetation, and perennial vegetation like v.cillow) with a detectable 
water flow (Moyle et al. 2004). Floodplain inundation activates dormant larvae of an aquatic fly 
( chironomid) that oversummer in floodplain sediment, and that as;late stage larva or pupa, is an 
important food oflate stage larval (Kurth and fiobrtga 2001)~Relatively warm 
temperatures and an abundance of food allow young to grow and develop 
rapidly on floodplains,_ so that they are physically prepar:ed to leave floodplains when water levels 

"'" < recede. Increasing water temperatures and declining water levels may cl,le floodplain emigration of 
juvenile i'h+B=i:HH-<H+ffl-·S ou n:a 

3.4.3.2.4 Chinook Salmon 

20 Juvenile Chinook salmon can rear in the Yolo Bypass {Sommer et al. 2001a; Moyle 2002; Harrell and 
21 Sommer 2003; BDCP Integration Team 2009). Sommeret.al. (2001a) noted several benefits for 
22 juvenile Chinook salmon that rear.inYoloBypass as opposed to the mainstem Sacramento River, 
23 including the availability oflow~velocityhabit~t$, increased food resources, and warmer water 
24 temperatures, all of which .can result in increased growth rates by reducing energy expenditures, 
25 increasing energy inputs, anQ. increasing ritetabolic rates, respectively. 

26 Results of coded wire tag beach seine and rotary screw trap sampling within the Yolo 
27 Bypass showed that, on average, resiaence time for juvenile salmon in the inundated bypass was 

' ' ,,, 

28 approximately 30 days, althongh substantially shorter ( 4 days) and longer residence times (greater 
29 than 50 days) were also observed. These results suggest that, although a few days of inundation may 
30 be sufficient to trigger incul:fation and emergence of dipteran larvae and stimulate primary 
31 production,'l<:lnger periods of inundation (3 weeks or more) may be required to provide sufficient 
32 time for-. fish such as juvenile Chinook salmon to take advantage of increased prey availability, 
33 thereby achie\Ting improved growth rates and size when compared to those continuing to rear in the 
34 Sacramento River and the Delta (BDCP Integration Team 2009). It is also possible that these benefits 
35 vary salmon populations; studies to date have not distinguished between 
36 winter-run! spring-run, and fall-run juvenile Chinook salmon rearing in the bypass. However, the 
37 timing of bypass inundation, which primarily floods in January and occasionally in December but 
38 rarely in November, does correlate well with juvenile fall-run and, to a lesser extent~. winter-run 
39 Chinook salmon densities in the adjacent reach of the Sacramento River, which are generally 
40 greatest between January and April. and November and January, respectively. Their peak emigration 
41 rates are closely tied to peaks in Sacramento River flow, which can occur from January 1 until April 
42 15 (BDCP Integration Team 2009,_aHfi-Del Rosario etal. in review). 
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3.4.3.2.5 Sturgeon 

2 Adult white sturgeon have been observed using the Yolo Bypass as an upstream migration corridor 
3 (BDCP Integration Team 2009,;_ Harrell and Sommer 2003)" and green sturgeon have been rescued 
4 
5 

from the Yolo Bypass at the Fremont Weir,y Thus" it appears that tfl.<SJLte<~!J~!l..ltse ~~~~~HC~~ a 
migration route (Sacramento Bee 2011). 

6 Passage issues delay migration and increase the risk of adult mortality. Observations at the Fremont 
7 Weir have shown that adult fish are vulnerable to increased legal and illegal harvest when they 
8 accumulate in the concrete apron of the weir and in the area immediately downS'tream of the weir. 
9 Efforts are currently underway to identify the design and operation of impro~ed fish passage 

10 facilities that would reduce delays and the mortality risk associated with these delays. The design 
11 and operations of fish passage facilities will be an integral component oflnodifications to the 
12 Fremont Weir. The levels of mortality or sublethal effects on various species ofadult fish (including 
13 sturgeon) within the bypass, and the relationships between the fr:equency, magnitude, seasonal 
14 timing, or duration of inundation of the floodplain been identified asa serio-us problem, but 
15 the magnitude of potential adverse effects on adult fish have not been quantified. 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28 
29 
30 
31 

32 

33 

3.4.3.2.6 Other Covered Fish Species 

Bypass as rearing habitat, could benefit directly or indirectlyfrom increased aquatic production 
exported downstream from the bypass to the Delta and bays. The co-occurrence of suitable food 
supplies (zooplankton) and various life stages of delta smelt is an important factor affecting delta 
smelt survival and abundance (Feyrer et aL ~007a:;; Milh'!r 2007!=J.). Increased frequency, duration, 
and area ofYolo Bypass inundationJsa!lticipated to increase aquatic production in the Yolo Bypass, 
or food resources available to fish. Ex:portofthese food resources from the bypass to areas 
downstream is expected to benefltdeltaand longnn smelt and t9'-€~f-rtff.G-'Wfl+I'E'-sr1un[e 
mt'f'ei±§flFtg-ffifl>E!-fWrtHrtla+e--H'l-l~fe&i8-S'l~'H:'!'rm~e---a:Feilt5-illffH~..ffl4~tte-ett:::-l±F. AI tho ugh both smelt 
species also seasonally occur in Yolo Sypass (Sommer et al. 2004a:), they are unlikely to 
substantially use habitat beyond the floodplain's perennial channel (e.g., seasonal habitat). 

The extent ~?which juv~nilesteelhead rear in the Yolo Bypass is unknown, but steelhead smolts 
may use the bypass to a limited extent. The extent to which steelhead use the Yolo Bypass as a 
migration!=orridor and how that affects their migration is unknown, but it is assumed that steelhead 
do migrate through the Yolo Bypass. 

is unknown. 

3.4.3.2.7 Covered Terrestrial Species 

34 Giant garter snakes in the Yolo Bypass are part of the Yolo BasinL-Willow Slough subpopulation 
35 addressed in the recovery plan for this species (U.S. Fish and Wildlife Service 1999). This population 
36 centers on the western Yolo Bypass levee with the majority of reported occurrences west of the 
37 bypass, or along the western side of the interior of the bypass. Possible reasons for the lack of giant 
38 garter snakes on the eastern side of the bypass include more frequent and longer duration 
39 inundation events due to lower elevations on the east side, and the potential for predation along the 
40 Toe Drain. 
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1 Giant garter snakes forage and find cover in rice fields, wetlands, and adjacent uplands during their 
2 active season (early spring through mid fall) and remain in underground burrows during their 
3 hibernation period (mid fall through early spring). Giant garter snakes that have been observed in 
4 the Yolo Bypass during their active season could f*l"«*H-~-<:l+lj~il-M±-V-ii~t-&+R-·~..!ll1.IT.!lillillill:!illiQ~U.!l 
5 the bypass during the inactive season; however, the existing flood regime probably either precludes 
6 the bypass displaces during 
7 flood events. 

8 
9 

10 
11 

12 
13 
14 
15 
16 

17 

18 

3.4.3.3 

3.4.3.3.1 

Implementation 

Required Actions 

19 Yolo Bypass fisheries enhancement wilrbe achieved with site.::specific projects to construct fish 
20 passage improvements and facilities to introduce and manage additional flows for seasonal 

'\; 

21 floodplain habitat. Prior to construction for eath project, the preparatory actions will include 
22 interagency coordination, feas~bility evaluations, site or easement acquisition, modifications to 
23 agricultural practices, development of site-specific plans, and environmental compliance. This will 
24 include coordination with f~deral agencies to comply with the existing BiOp. 

25 This conservation measure is evaluated Appendix 5.D, Taxies; Appendix 5.E, Habitat 

26 Restoration; Appendix 5.F,. Ecological Effects; and Appendix 5.H, Construction Effects on Covered Fish. 
27 
28 

This informcttion supports Analysis,;_ illJ;LQ!:.l:£:2illLilllilln!l?.""IJ+l-ltfl. is necessary to 
provide incidental take coverage under the BDCP. 

29 3.4.3.3.2 Yof.o Bypass Fisheries Enhancement Plan 

30 All of the prqpose~_~act:tons will be evaluated in the forthcoming Yolo Bypass Fisheries Enhancement 
31 Plan (YBFEP),.:fhe YBFEP will propose a sustainable balance between important uses of the Yolo 
32 Bypass such as flood protection, agriculture, endangered terrestrial species habitat, fisheries habitat, 
33 the Yolo Natural Heritage Program, and managed wetlands habitat as described in existing state and 
34 federal land management plans associated with the Yolo Bypass Wildlife Area and existing 
35 conservation easements on private land. 

36 The YBFEP will, with stakeholder and scientist input, further refine CM2 into one or more 
37 component projects for which project-specific environmental compliance documentation will be 
38 completed. During development of the YBFEP, which will be completed within the first 5 years of 
39 p£lan implementation, the merits of these alternatives will be evaluated. If the actions are expected 
40 to achieve the biological goals of CM2-improve upstream and downstream fish passage, reduce 
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1 straying and stranding of native fish, increase the availability of floodplain rearing and spawning 
2 habitat for covered fish species, and stimulate the food web by boosting aquatic productivity-the 
3 actions will be further developed and implemented. If the YBFEP evaluation does not support 
4 implementation of one or more of the actions, the action will not be implemented. Reasons that 
5 implementation may not be supported by the YBFEP include, but are not limited to, that the action 
6 will not be effective, is not needed because of the effectiveness of other actions, or will have 
7 unacceptable effects on flood control. 

8 Specifically, the YBFEP will address the following elements. 

9 Evaluate alternative actions to improve passage and reduce stranding, indU:ding, but not limited 
10 to, physical modifications to the Fremont Weir and Yolo Bypass to manage the timing, 
11 frequency, and duration of inundation of the Yolo Bypass (Figure 3.4-1) with gravity flow from 
12 the Sacramento River, and to improve upstream fish passage past barriers including Fremont 
13 and Lisbon Weirs. 

14 Identify actions that will be implemented, based on the alternatives evaluation. 

15 Describe the applicable BDCP biological objectives, performance goals, and monitoring metrics. 

16 Demonstrate plan compatibility with the flood controlfuntttipns of the Yolo Bypass as well as 
17 habitat management, agricultural uses" and waterfowl hup£ing~+ 

18 Identify specific funding sources from the RDCP funding commitments. 

19 Discuss regulatory and legal constraints and how the conf)traints will be addressed. 
. . 

20 Provide an implementation schedule With milestones for key actions. 

21 The BDCP Authorized Entities wilfconS'ultwith;the DFG, 
22 and USFWS to develop the YBFEP and will also 
23 coordinate with Yolo and Solano Counties, affected reclamation districts, other flood control entities, 
24 and the Yolo Bypass Working Group. q;:he BDGP Authorized Entities will develop a public outreach 
25 strategy before the YBFEP process starts, which will establish a timeline and identify opportunities 
26 for stakeholder involvement, including a process by which stakeholder comments will be addressed 
27 in-or rejectedfrom"--"the YBfEP. During implementation of CM2, the BDCP Authorized Entities will 
28 coordinate with thl;l USA.CE, the California Department of Water Resources (DWR), reclamation 
29 districts, c:t.t_ld other flood control entities, as appropriate, to ensure that fish passage improvements, 
30 bypass impfovements, and Fremont Weir improvements and operations are constructed in 
31 accordance with the YBFEP and are compatible with the flood control functions of the Yolo Bypass. 

32 3.4.3.3.3 Timing and Phasing 

33 [Note to Reviewers: The information below identifies the component projects and studies to be 
34 implaemented in the near-term, early long-term and late long-term. The component projects and time 
35 frame presented below are still in development. The information wm be updated when the final 
3 6 component projects and time frames for each are determined] 

37 CM2 actions are proposed for implementation in four phases: l'HJ,C+F-te~::m-+f"-1-f+ 

38 __ Phase 1: first 5 years of BDCP 

39 _,~Phase 2: second 5 years of BDCP 
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3: 2022 to 

4: 2027 to 

Chapter 3 

3 These conservation actions will be defined and more fully evaluated in the YBFEP. 

4 Near Term (Phases 1 and 2: First 10 years of BDCP Implementation (Near-Term) 

5 The following projects will likely be implemented, based on YBFEP evaluation, in the first 10 years 
6 ofr>-.PJan implementation. Site numbers in parentheses correspond with locations ()n Figure 3.4-1. 

7 Acceleration offish rescue and improvements to fish stranding assessments (site 1) (Phase 1). 

8 Additional hydrologic, water quality, vegetation, sediment, and ecolQgical monitoring stations 
9 and studies (site See detail in Section 3.6, Adaptive Mam1.gementand Monitoring 

10 

11 Floodplain fish rearing pilot project at Knaggs Ranch, not to exceed_l.OO acres. This project will 
12 incorporate the goal of the Westside ConceptZ. (site 3) (Phase 1 or bef6re). +fl.~~+--l>¥e£t&±fl.€. 

13 
14 
15 
16 
17 
18 
19 
20 

21 
22 
23 

24 
25 
26 
27 
28 
29 

30 
31 
32 

33 
34 
35 

Fish ladder operations at Fremont Weir. Experiment with approaches to operating 
the existing ladder (~removing.woodenbaffles and monitoring fish passage) (site 4) (Phase 1 

or before). 

Experimental sturgeon ramps. Construct and study up to four experimental ramps at the 
Fremont Weir to test whether they can provide effective passage for adult sturgeon and lamprey 
from the Yolo Bypass over the Fremont Weir to the Sacramento River when the river overtops 

the wei.r bK.a,pproximatel"y:3 feet (Figure 3.4-2). Feasibility and specific design criteria for the 
ramp£ have not yet bee,n determined. Monitoring technologies will be used to collect 

information on fisb pa~sage to evaluate its efficacy at passing adult fishes (site 5) (Phase 1 ). 

Auxiliary fish ladders at Fremont Weir. Construct up to three sets, each with up to three fish 
taddets. At least one set will serve the western length of Fremont Weir. Because the Fremont 

Weir is nearly 2 miles long and is constructed in two distinct lengths, these auxiliary fish ladders 
will help fish

0

pass the weir regardless of the location they approach it from. Figure 3.4-3 shows a 

concept for a facility to prevent fish stranding in the western length of Fremont Weir. At least 
one of the fish ladders will replace, and possibly increase the width of, the existing Fremont 
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Weir fish ladder. Figure 3.4-4 shows a concept for substantially improving the existing fish 
ladder. At least one multistage, multispecies fish way will be placed adjacent to the main gated 
seasonal floodplain inundation channel (in its ultimate location) to provide passage when 
velocities or partially opened gates would otherwise be impassable or provide poor fish passage. 
Figure 3.4-5 shows a concept for providing multistage, multispecies fish passage. Fish ladder 
placement will result in positive drainage from the stilling basin, with very little, if any, 
additional work on the stilling basin (site 6)(Phase 1). 

Fish screens for small Yolo Bypass diversions. IfYBFEP determines screeningsmall Yolo Bypass 
diversions to be an appropriate means to hold existing irrigation practices h<trmless, construct 
fish screens on small Yolo Bypass diversions (site 7) (Phase 1). 

New or replacement Tule Canal and Toe Drain impoundment structures and agricultural 
crossings. Replace agricultural crossings of the Tule Canal and Toe brain with fish-passable 
structures such as flat car bridges or earthen crossings with large, open culverts. Construct new 
or replacement operable check-structures to facilitate continued agriculturetn the Yolo Bypass 
while promoting fish passage in season (site 8) (Phase 1). 

Lisbon Weir improvements. Replace the Lisbon Weirwith afish-passable gate structure that 
maintains or improves the ability to impound water tor irrigation (sit~ 9) (Phase 1). 

Lower Putah Creek improvements. Realign Lgwer Putah Creek to improve upstream and 
downstream passage of Chinook salmon and steelhead. Theaction will also include floodplain 
habitat restoration to provide benefits for multiple species on existing public lands. The 
realignment will be designed so that it will not create stranding or migration barriers for 
juvenile salmon (site 10) (Phase 1). 

Upper Putah Creek improvements (oqtsideBDCP Plan Area). Support fish passage, water 
quality, and spawning habi~t improvements,tn Putah Creek upstream of the Yolo Bypass 
Wildlife Area and downstreamofSoiano Diversion Dam (site 11) (Phase 1). 

'\: 

Evaluate the desirability Ot'i111proving the water supply for the Yolo Bypass Wildlife Area and 
implementing other conservation measures to improve Lisbon Weir and provide adult fish 
passage at Fre111onl:: Weir over a broader season. These actions will improve Yolo Bypass 
Wildlife 1\,re;il. water supply Lisbon Weir. Other actions not yet fully defined or developed will 
be considered.q'hese may include a subsidy of Yolo Bypass Wildlife Area pumping costs or 
procurement of additiollal water from western tributary sources. Improvements will support 
"Wildlife m~nagemerit the Yolo Bypass Wildlife reducing reverse flows in the Toe 
Drai:q_ and couldbenefit the aquatic foodweb and downstream fish. This project incorporates 
goals ofthe Westside Concept (site 12) (Phase 1). 

-Supplemental use of flow through Knights Landing Ridge Cut. Evaluate the desirability of using 
supplemental flows through Knights Landing Ridge Cut, introduced via redesign of Colusa Basin 
Drain Outfall Gates, increased operation of upstream unscreened pumps. or other means. If 
currently unscreened pumps were to be used for more than a pilot period, the pumps would 
need to be screened or replaced with fish-friendly pumps. This project incorporates goals of the 
Westside Concept (site 13) (Phases 1 and 2). 

Flood-neutral fish barriers. Construct and test flood:-neutral fish barriers to prevent fish from 
straying into Knights Landing Ridge Cut and the Colusa Basin Drain. These barriers will be most 
effective when employed in association with attraction flows to a location" such as at Fremont 
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Conservation Strategy 

WeirL that is fish-passable and leads to the mainstem Sacramento River. This project 
incorporates goals of the Westside Concept (site 14) (Phase 2). 

Chapter 3 

Gated seasonal floodplain inundation channel past Fremont Weir. Modify a section of the 
Fremont Weir to be able to introduce managed flows to the Yolo Bypass at times when Fremont 
Weir is not overtopping. The Fremont Weir would continue to passively overtop when the 
Sacramento River stage exceeds the height of the weir. In 5, Effects 
Analysisj., it is assumed section of the Fremont Weir will be lowered to 17.5 feet 
(NAVD88). Lower elevations may be considered" if necessaryL to satisfy inundation targets or 
fish passage needs. Because the Fremont Weir is perched on the naturalle\?e~ that bounds the 
Yolo Basin, including the northern edge of the Yolo Bypass (Figure 3.4-1), it will be necessary to 
excavate through that area of higher ground to hydraulically connectthe Sacramento River to 
the Yolo Bypass at these lower flow stages (Figure 3.4-6). Thus, the new section of gates will 

~ 

replace the former section of Fremont Weir, and also extend below it, to govern flows in the 
channel that will be excavated. The new section of operable gatesvvill al~w for controlled flow 
into the Yolo Bypass when the Sacramento River stage at the weir eJ:i:ceeds approximately 17.5 
feet, leaving the remaining portion of Fremont Weir to overtop passivtfly when the Sacramento 
River stage is higher than the top of the weir (32.8 (~et 88). ~~=~~"'-=~~"'"'-

gates and the fishways 
immediately adjacent to them will be designed. so that" wqim they are operated to provide 
seasonal floodplain inundation flows, they.also providefor'the efficient upstream and 
downstream passage of sturgeon and salmonids to and from the Yolo Bypass into the 
Sacramento 
t1-13~::eatm-. If additional work to positive drajn9ge of the entire length of Fremont Weir 
is required, it will be completed i.!l.this step (site 15) (Phase 2). 

salmon into the Yolo Bypass. If 
~deemed necessary to enhanpe capture of juveniles into Yolo Bypass through the gated 
seasonal floodplain inul)dation channel above), construct and operate nonphysical or 

ffilFEH~'I-I'l'Hl-~!i4*~&a-!**ttH--f**M~rtH'l:-+I'H±l!Hl-iEH+~-E-:Ii..a+ll-fl:€!+. Exam pIes of such barriers might 
booms (site 16) (Phase 2 or ELT). 

Support facilities: Construct associated support facilities (~operations buildings, parking lots, 
accesstacilities such as t()ads and bridges) necessary to provide safe access for maintenance and 
monitoring (site 17} (Phase 2). 

(Phase 2). 

Yolo Bypass modifications to direct or restrain flow. Through modeling and further concept 
development, determine what types of grading,~ removal of existing berms, levees, and water 
control structures (including inflatable dams)~ construction of berms or levees, reworking of 
agricultural delivery channels,;_ and earthwork or construction of structures to reduce Tule 
Canal and Toe Drain channel capacities are necessary to improve the distribution wetted 
area) and hydrodynamic characteristics residence times, flow ramping, and recession) of 
water moving through the Yolo Bypass. The action will include modifications that will allow 
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Conservation Strategy Chapter 3 

water to inundate H:k::ertain areas of the bypass to maximize biological benefits and reduce 
stranding of covered fish species in isolated ponds, minimize effects on terrestrial covered 
species, including giant garter snake, and accommodate other existing land uses (e.g., wildlife, 
public, and agricultural use areas). Necessary lands will be acquired in fee-title or through 
conservation or flood easement (site 19) (Phase 2). 

3:2022to 

Final permissions from USACE for construction of component projects directly affeCting flood 
control structures (Fremont Weir, Sacramento Weir, and Colusa Basin Drain Outfall Gates" if 
affected, as well as project levees) will be received by ~ELT (Phase 3) at the latest. This will 
initiate construction contracting and constructing the remainder of the component pt't:fjects. Full 
buildout will be completed by the end of ELT (estimated in plan year 10, 11 or 12), andoperations of 
these component projects will begin. 

The following projects- will be implemented in m..~b+-yt~s-ef-fJ-lXH'I-H'Rp:lell~+~=a~>H-.tlli~ii· 

Sacramento Weir Improvements. At a minimum, modifications will be made to reduce leakage at 
the Sacramento Weir and thereby reduce attraction offish from the Yolo Bypass to the weir 
where they cannot access the Sacramento River and could become s~anded. The +e-1-9-~f**r& 

review th~ benefits and ne~essity of constructing fish 
passage facilities at the Sacramento Weir to improve upst;ea.m adult fish passage and positive 
drainage to reduce juvenile fish stranding. Th'is action may require excavation of a channel to 
convey water from the Sacramento River to the Sacramento Weir and from the Sacramento Weir 
to the Toe Drain, construction of new gates at all ora portion of the weir, and modifications to 
the stilling basin (site 20) (Phas~3). 

4, will encompass project operation, monitoring, and adaptive management (Section 
3.6, Adaptive Management and Monitdri~f Program). A matrix of criteria will be developed and 
tested prior to Phase4, and operations will be adjusted accordingly. For example, if results of 
monitoring and studies irtdicate that shorter or earlier gate operations within the adaptive 
managementrabge yield equiv<{lent or better fish benefits, operation of the gated channel at 
Fremont Weir would be reduced. If scientific results indicate that the wetter, later end of the 
adaptive management range is more effective biologically, operations would shift 

3.4.3~3.4 Operation Scenarios for Fremont Weir 

33 Proposed modifications to the Fremont Weir will increase the biological benefit of the Yolo Bypass 
34 across a range of water-year types, while a.l-£e.-accommodating other uses of the Yolo Bypass such as 
35 management for agriculture, waterfowl, wetlands, and fish. Table 3.4-3 summarizes the operations 
36 patterns of the proposed Fremont Weir gated channel (the "notch") to manage the timing, 
37 frequency, and duration of inundation of the Yolo Bypass with inflow from the Sacramento River. 
38 The intent is to inundate the floodplain during periods of importance to the covered fish species, 
39 primarily from mid-November through mid-April, with limited operations outside of this period 
40 sufficient to ramp-_down inundation in such a way as to avoid and minimize potential stranding of 
41 native fish but control populations of nonnative fish. 
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Conservation Strategy Chapter 3 

1 Maintenance of Fremont Weir and Yolo Bypass Improvements 

2 Routine maintenance of the Fremont Weir and Yolo Bypass is also a covered activity. Vegetation 
3 maintenance activities may include mowing, discing, livestock grazing, dozing, spraying andjor 
4 hand-cutting of young willow groves, cottonwoods, arundo, brush, debris, and young selected oak 
5 trees. Trees with a trunk diameter of 4 inches or greater may be pruned up to 6 feet from the 
6 ground. Clearing of areas will be done in stripes to open areas for water flow and to avoid islands 
7 and established growth. On a nonroutine but periodic basis, sediment will be removed from the 
8 Fremont Weir area using graders, bulldozers, excavators, dump trucks, or other machinery. Outside 
9 of the new channel, sediment removal of approximately 1 million cubic-yards 1 mile 

10 of the weir can be reasonably expected to occur on an average of approximately 
11 on recent maintenance history. Primarily inside the new channel, an additional1 ~~=-=~~=-"'-
12 sediment removal is anticipated a conserva'tive 
13 estimate of sediment management. Where feasible, work will be cpnductedunder dry conditions; if 
14 necessary. some dredging may be required to maintain connection ah:mg the deepest part of the 
15 channel for fish passage. Where agreements can be made with landowners, sedim~J}t may be 
16 disposed of on properties in the immediate vicinity of the F:temont may also be used 
17 as source material for levee or restoration projects, or otherwise, beneficially reused. 

18 Maintenance activities will extend from the Sacramento River to theEremont Weir, the Fremont 
19 Weir to the southern end of the Yolo Bypass, and along and betWeen the associated levees. 

20 Actions to Reduce Effects on Giant Garter Snake and Other Terrestrial Covered Species 

21 Increased inundation in the Yolo Bypass is anticipated to result in flooding of approximately 963 
22 acres of giant garter snake upland habitat during the hibernation period. Additionally, the reduction 
23 in rice lands as a result of spring flooding eQuid Ciiminish the amount of available agricultural aquatic 
24 habitat for giant garter snake du:r;ing tlteactive season. As described in Table 3.4-4, drainage 
25 improvements will be mad~.,as neadedL to accelerate spring planting and minimize loss of rice lands. 
26 Additionally, as described under. CM31'jatura1 Communities Protection and Restoration, a giant garter 
27 snake preserve with a mosaic ofu'plandl:ind aquatic habitats will be established in and adjacent to 
28 the Yolo BasinL-WlUow Slough &ubpOJ?ulation to reduce effects on giant garter snake that would 
29 result from habi~t loss in the Yolo Bypass. 
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Conservation Strategy 

Table 3.4-3. Potential Operations Pattern for Fremont Weir Gated Channel, also known as a "Notch" 

If Fremont Weir 
does not overtop 
that water year 

Operations 
Concept 

Before Nov 10 

No Fremont Weir 

Nov 10-Nov 30 

Initiate Fremont Weir 
flows up to 6,000 cfs, 
only if harvest is 
complete or if 
western tributaries 
are already flooding. 

Dec 1-Feb 15 

Initiate Fremont Weir flows 
up to 6,000 cfs. A change in 
shallow water habitat 
distribution is anticipated 
(i.e., acres available at 0 to 1 
foot depth and at 1 to 6 foot 
depth). As very shallow 
areas get deeper, new very 
shallow areas are created, 
variably offsetting the total 
amount available for 
dabbling and wading birds. 
These changes and tradeoffs 
will need to be analyzed and 
managed. 

Feb 16-Feb 28 

Initiate Premont Weir flows 
up to 6,000 cfs. A change in 
shallow water habitat 
distribution is anticipated 
(i.e., acres available at 0 to 1 
foot depth and at 1 to 6 foot 
depth). As very shallow areas 
get deeper, new very shallow 
areas are created, variably 
offsetting the total amount 
available for daiJblinE~ arrd 

March 1-March 23 

Initiate Fremont Weir flows 
up to 6,000 cfs. A change in 
shallow water habitat 
distribution is anticipated 
(i.e., acres available at 0 to 1 
foot depth and to 6 foot 
depth). As very)hallo1.1r ar·eas 

Mar 24-AprillO 

No Fremont Weir notch operations 
except ramping down of flows 
initiated earlier to in-bank fish 
passage flow levels of 1,000 cfs or 
less, by April10, at a rate that does 
not increase fish stranding. When 
natural events drop to 6,000 cfs at 
the YBY gauge, flows go in-bank 
approximately 11 days later. Unless 
natural floods are dominating the 
system during this time, 
time-to-drainage should be much less 
than 11 days from the time notch 
flows drop to 1,000 cfs. More detail 
about flow ramping is desirable. It 
will need to be determined in the 
YBFEP. 

Aprilll-May 15 

No Fremont Weir 
notch operations 
except for in-bank fish 
passage tlows (up to 
500 cfs, tif 
appropriate). 

Chapter 3 

May 16 or Later 

al flood event, lasting for a duration of 30-days, has not occurred within 5-7 years No Fremont Weir 

operations except 
f--E-s-ti_m_a-te-d-no_t_c_h--1 for the minim urn 

1 -May 15, prescribe an inundation regime to meet or exceed a minimum operations 

f----------+-----------+----~L--~~~~-If--~--o_f_30_d_ay~s_w_it_h_s_m_a_l,lfl_o_o_d_i_ng~·-fu_o_t~p_ri_n_t. _______ -.---------1exceptfurthe 

operation in-bank flow 
frequencl for a required to provide 0 to very few water 

Portion of the fish passage (up to cars 
500 cfs"if y 

No floodplain minimum in-bank 
inundation flows flow required to 
through Fremont Weir provide fish 
"notch" past Aprilll passage (up to 
in years Fremont Weir 500 cfs, if 

6-W-::25% of water years 11-tG-::19% of water years 8-1.&::11% of water years 

period appropriate). 
I----------+--------~,.---"'""""--"'*::--*.,.------+-------------1-------------__JLd_o_e_s_n_o_t _ov_e_r_·to-'p'----lappropriate ). 

If Fremont Weir 
overtops that 
water year 

Operations 
Concept 

Estimated "notch" 
operation 
frequencl for a 
portion of the 
period 

Total %water years with Potential 
with-Project for-floodplain habitat 
operation, by period 

Historical %of water years with 
Fremont Weir overflow in these 
periods, for reference 
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0% 

0% 

When upstream flows 
are available, capture 
juvenile salmonids in 
up to 6,000 cfs into the 
bypass and operate to 
achieve 30-:day 
duration. Water 
availability in the river 
upstream will 
determine whether full 
6,000 cfs flows are 
passed. 

11 o/o of water years 

11% 

11% 

69-W-::89% 

61% 

58-tCB-::61 o/o of water years 

50% 

3-31 

After Fremont Weit'Wovertopping stops, extend small flooding footprint in low-yield areas 
with up to 6,000 cfs notch flows to achieve at least 30:-day duration, then ramp down to 
in-bank fish passage flows (up to 500 cfs, if appropriate} 

61 o/o of water years 53-t'B-::56% of water years 19% of water years 

61-W-::67% 19% 

47% 22% 17% 

0% 

8% 
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Conservation Strategy 

Before Nov 10 Nov 10-Nov 30 

Smaller Inundation-~ 
First flush "notch" 
operations add up to 

Out-of -bank flows 10,000 acres to 
Footprint Targets: (:Conservation not created by existing inundation. 
easements or fee title will be required project (zero or Operations 
for all inundation on agricultural land} negligible), piggybacking on 

overflow events 
prolong 7,000 to 
10,000 acres of 
inundation. 

Dec 1-Feb 15 

Larger lnundation-;_First 
flush "notch" operations add 
to existing inundation. 
Following natural spill 
events (non-project flooding, 
including west:.side 
tributaries or Fremont 
Weir), operate the notch to 
prolong duration and 
provide continuity between 
events. Natural spill events 
range considerably. 
Operations would target 
17,000 acres of inundation. 
When appropriate flows are 
not available for "larger 
inundation;·, operate the 
"notch" for "smaller 
inundation:' 

Feb 16-Feb 28 

Larger Inundation-;, 
Following natural spill events 
(non-project flooding, 
including west:.side 
tributaries or Fremont WeirJ, 
operate the notch to prolong 
duration and provide 
continuity between events. 
Natural spill events range 
considerably. Operations 
would target 17,000 acres of 
inundation. Ramp larger 
inundation flows down to the 
smaller acreage range by 
February 28. When 
appropriate flows are not 
available for "larger 
inundation:·, operate 
"notch" for "srnal'ler.c'!i ,.:.,,:, 

~.'__Frequency estimates are based on water years 1968- throuoh 2003, as represented in CALSIM re5;ul1:s .j;L!llJ!ITJQ.IT!ki;! and 
lli:.lkcU!!l!C!:'LQlJ~ls!l!:Lii~illl'-m'-L:'_QJUJJ High and low ranges were estimated based on avoidance of very short tlm~r PvPJ'lt< 

Pn•lin1in."rv investigations short Fremont Weir "notch" events are unlikely to be met with substantial sust· 
juvenile winter-run salmon into the bypass more often in November, December, il!l..d.January. 
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March 1-March 23 Mar 24-April10 

Smaller Prolonged Inundation-;, 
AtRagecTJrget Bf.7,000 to 10,000 
acres, with mitigation of impacts on 
agriculture. 

Aprilll-May 15 

Smaller Prolonged 
Inundation-~ 

7,000 to 10,000 
acres, with mitigation 
of impacts on 
agriculture. 

Chapter 3 

May 16 or Later 

Out-of-bank 
flows not created 
by project (zero 
or negligible), 
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Conservation Strategy 

Table 3.4-4. Agricultural, Waterfowl, and Fishery Considerations 

Fishery 
Enhancement 

Juvenile 
Salmon ids on 
Floodplain 

Splittail on 
Floodplain 

Adult Fish 
Passage 

Agriculture (conservation 
easements or fee:-title will be 
required for all inundation on 
agricultural land) 

Waterbird and Wetland 
Management 
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Before Nov 10 

Seasonal wetland 
flooding begins early 
September, full flood-up 
by mid-October. Flood 
harvested rice fields as 
early as possible after 
harvest. 

Nov 10-Nov 30 

Provide seasonal floodplain 
habitat for the large 
emigration of winter-run 
Chinook salmon that occurs 
in correlation with the first 
400 €f!T5-c\l];Jkr!LG.b£[?J:l_QI 
second pulse flow event of 
the year (occurred in 22% of 
years [1997-2010] in 
November, with November 
20 the earliest date.) 

Accommodate the migration 
pulse of splittail adults that 
occurs approximately 1 week 
following a flow pulse, 

Late harvest must be 
complete before notch flows 
could occur for fish benefits. 

Dec 1-Feb 15 

No impacts ton agriculture 
during this period. Willows 
and marsh plants must be 
managed to allow for 
subsequent planting. 

Feb 16-Feb 28 

Improve availability of floodplain 
habitat (~food,~) for all 
salmonids, particularly fall-run, 
spring-run, and winter-run 
Chinook salmon.~ 

Mar 1-April 10 

Improve availability of floodplain 
habitat (~food,-et&) for all 
salmonids, particularly fall-run 
and Butte Creek spring-run 
Chinook salmon and steelhead. 

entire run of Butte 
spring-run emigrate down 

Aprilll-May 15 

Improve availability of 
floodplain habitat (~food, 

for all salmonids, 
particularly late-Jail-run 
Chinook salmon and 
steelhead. 

FrE,mtmtil.ilr''Huttte Creek past Chico in January 
WE,ir"[t:QmJ::iQo~@~lli:-Qillll and February and continue their 

WJnieBjout-o fft!~pccurs in 
.:t:Wb''vottf!s~~;as!l:~yring tflls period, 

iJ;,tLcauses z~~ toj~Q:me yield 
iM;~~cts on*ected lands. 
Dral' · · ·approximately 11 
days a s measured at YBY 

d to 6,000 cfs. Create 

Maintain wetlands through 
February and March. Water levels 
in most rice fields typically drawn 
down in late February in 
anticipation of field preparation. 

3-33 

igration through the Sutter 
sin the following three 

mont~:§depcnding on flow. 

Provide seasonal floodplain habitat for splittail spawning and rearing 
water conditions allow. 

When out-of-bank flow occurs in 
the Yolo Bypass during this period 
it causes some to high yield 
impacts on affected lands. 
Drainage occurs approximately 11 
days after flows measured at YBY 
gauge drop to 6,000 cfs. Create 
berms to manage and focus flows 
on low:-yield lands to minimize 
impacts 1-D!l agriculture. 

Begin draw-down Qfflooded 
seasonal wetlands on April1 to 
promote germination of swamp 
timothy (a forage crop). Later 
draw-down results in undesirable 
vegetation. Duck nesting in 
uplands begins. 

May 10 is the final day for 
planting without yield impacts. 
Final cessation of Yolo Bypass 
flows during this period could 
be too late to allow successful 
land preparation and planting 
by June 10, the reported last 
possible day to plant (with high 
yield impacts). 

Peak nesting period for resident 
ducks (uplands) and shorebirds 
(wetlands/rice). Maintain some 
permanent wetlands for 
brood/chick habitat. Newly 
planted rice provides forage 
and habitat for breeding 
waterbirds. 

Chapter 3 

May 16 or Later 

Cessation ofYolo 
Bypass flows by May 
15 is too late to 
prepare land to plant 
by June 10, the last 
possible day to plant 
(with high yield 
impacts), 

Maintain some 
wetlands for breeding 
waterbirds and 
broods. Waterbird 
nesting increases in 
rice tields and brood 
use continues until 
August. Fallow rice 
fields Yolo Wildlife 

migrating shorebirds 
(July Augl£1), 
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2 

Conservation Strategy 

3.4.4 Conservation Measure 3 Natural Communities 
Protection and Restoration 

Chapter 3 

3 Under CM3 Natural Communities Protection and Restoration, the ~Implementation Office will 
4 provide the mechanism and guidance to establish a system of conservation lands in the Plan Area, 
5 called a reserve system, by acquiring lands for protection and restoration. Such a system is needed 
6 to meet natural community and species habitat protection objectives described in Section 3.3, 
7 Biological Goals and Objectives. The reserve system will be assembled over the BDGP permit term to 
8 accomplish the following aims. 

9 Protect and enhance areas of existing natural communities and covered species habitat. 

10 Protect and maintain occurrences of selected plant species with limited distributions. 

11 Provide sites suitable for restoration of natural communities and covered species habitat. 

12 Provide habitat connectivity among the BDCP conservation larrt;ls,attd connectivity to other 
13 conservation lands inside and outside the Plan Area. 

14 This section describes the purpose and need for the reserve system, the .means by which CM3 will 
15 help to meet BDCP biological goals and objectives, and opportunftiesfor protecting and restoring 
16 natural communities throughout the Plan Area. This section ~~o describes procedures for land 
17 acquisition and restoration planning, including requirements related to the extent ofland 
18 acquisition, site selection criteria and reserve design, preacquisition surveys, and development of 
19 site-specific plans for restoration projects: Additional restoration requirements for each natural 
20 community type are provided in CM4 through CM10. 

21 Refer to Chapter 6, Plan Implementation, fo~ d.e:~ails on the timing and phasing of CM3. Refer to 
22 
23 
24 

25 3.4.4.1 

be avoided or minimized. 

Purpose 

26 The primary purpose ofCM3 IS meet or contribute to the biological goals and objectives as 
27 identified in Table 3.4-5. The rationale for each of these goals and objectives is provided in 
28 Section 3.3, f:!iological Goals ahd Objectives. Through effectiveness monitoring, research, and 
29 adaptive management(Section 3.6,Adaptive Management and Monitoring Program), the 
30 ImplementationO;ffice will address scientific and management uncertainties and help to ensure that 
31 these biological goals and objectives are met. 
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Biological Goal or Objective How CM3 Advances a Biological Objective 

Goal L1: A reserve system with representative natural and semi-naturallandscapes consisting of a mosaic of 
natural communities that is adaptable to changing conditions to sustain populations of covered species and 
maintain or increase native biodiversity. 

Objective L1.1: Protect at least 31,000 acres of existing 
natural communities, focusing on the highest quality 
natural communities and covered species habitats. 

Objective L1.2: Protect sufficient lands for the 
restoration of natural communities as described in 
Objective L1.3. 

Objective L1.3: Restore or create at least 72,809 acres of 
natural communities, including at least 65,000 acres of 
tidally influenced natural communities. 

Objective LVI: Include avariety.of environmental 
gradients (e.g., hydrology, elevation, soils, slope, and 
aspect) within and <lcross a qiversity of protected and 
restored natural communities. 
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Natural communities will be protected to achieve 
minimum protection acreage targets ~rnu;rl rl ;, 

(Table 3.3-21 Natural community and species-
specific goals and objectives and CM11 Natural 
Communities Enhancentent and Management site 
selection criteria provide parameters and criteria 
directing the Impleili.~ntation Office to protect 
the highest quality natu.rafcommunities and 
covered specieshabitats. 

Lands will be secured for restoration to achieve 
minirey.um restorati~n acreage targets for each 
n.atural co~munity,provided in (Table 3.3-21 
Natural community goals and objectives and 
CM11 Natural Communities Enhancement and 
Mar:wgernent site selection criteria provide 
parameters and criteria for securing appropriate 
lands t()meet the restoration:-related biological 
objectives. 

CM11 Natural Communities Enhancement and 
Management and fSection 3.4.4.3.4, Restoration 
Project Planningj. describes the process for 
developing site-specific restoration projects to 
meet this objective. CM11 Natural Communities 
Enhancement and Management also describes the 
necessary components for site-specific 
restoration plans to meet this objective. 
Additional restoration actions are described in 
the conservation measures related to restoration 
fu±:.Qf each natural community. 

The reserve system will be distributed through a 
majority of the 11 conservation zones, capturing 
a variety of hydrologic, elevation, soil, slope, and 
aspect conditions across a diversity of natural 
communities. Sites will be selected for protection 
based partially on their potential to preserve 
natural environmental gradients f$_1 
3.4.4.3.3. and Design Considerations). 
Restored tidal natural communities will include a 
gradient ranging from shallow subtidal aquatic, 
to mudflat, emergent marsh plain, riparian (in 
suitable locations) and transitional uplands 
(Reserve Design Criteria by Natural Community 
Group, Tidal Natural Communities, below. and 
under CM· Tidal Natural Communities 
Restoration). Grasslands and associated vernal 
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Biological Goal or Objective How CM3 Advances a Biological Objective 

pool and alkali seasonal wetland complexes will 
be protected in large, contiguous landscapes 
encompassing the range of vegetation, 
hydrologic, and soil conditions that characterize 
these communities (Reserve Design Criteria by 
Natural Community Group, Grasslands and 
Associated Vernal Pool and Alkali Seasonal 
Wetland Complex, below). 

Objective L1.5: Include sufficient noncultivated upland When securing lands for riparian restoration, 
areas adjacent to restored and protected valley /foothill particularly in association wit~. floodplain 
riparian to provide upland habitat values and refugia restoration, sufficient Umd will be protected to 
from flooding. provide upland wilaltfe habitat andrefugia for 

flooding. Any cultiv;:lted land,s secured f9r this 
purpose will be restored.asgrassland~ 
Reserve Design Criteria by Natural Community 
Group, Seasonally Inundated Fjoodplain and 
Ripar~an Natura.l Commimi:ty, below). 

Objective L1.6: Increase the size and connectivity of the ~h~n securing lands for restoration or 
reserve system by acquiring lands adjacent to and prot~ctionrpriority will be given to lands 
between existing protected lands. adjacent to and. between existing protected lands, 

within ~nd; adjacent to each conservation zone~ 
~{~Jiol113A.4.3.3 Siti, and Design 
Considerationsl 

"0 

Objective L1.7: To accommodate projected future sea When securing lands for tidal restoration, 
level rise, within the 65,000 acres of tidal restoration suffitfent lands will be included to accommodate 
include sufficient upland transitional ar~<:£$ adjacerrt:to 3 feet of sea level rise (this will be included in the 
restored brackish and freshwater tidal emergent 65,000-acre total). Additional lands will be 
wetlands to permit the future upslope establishment of secured to provide upland wildlife habitat and 
tidal emergent wetland communities; also inclttde flood refugia: any cultivated lands secured will be 
additional non cultivated upland to provide habitat and converted to grassland and count toward the 
high-tide refugia for native wildlife. 2,000-acre grassland restoration target, 

and anv existing grasslands protected in this area 
will count toward the 8,000-acre grassland 

'-· 
protection target. ~[Reserve Design Criteria by 
Natural Community Group, Tidal Natural 

·. ""\ Communities, below]. 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.1:1\:ll()w'rtatural flooding regimes to 
promote regenerationpf desirable natural community 
vegetation and structural diversity, or implement 
management actions that mimic those natural 
disturbances. 

Objective L2.2: Allow natural flooding to promote fluvial 
processes, such that bare mineral soils are available for 
natural colonization of vegetation, and cause fresh 
deposits of sediments (i.e., fine sands and silt). 
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Sufficient lands will be acquired and protected to 
accomplish this objective, as described under 
Reserve Design Criteria by Natural Community 
Group, Seasonally Inundated Floodplain and 
Riparian Natural Community, below. and under 
CMS Seasonally Inundated Floodplain Restoration. 

Sufficient lands will be acquired and protected to 
accomplish this objective, as described under 
Reserve Design Criteria by Natural Community 
Group, Seasonally Inundated Floodplain and 
Riparian Natural Community~ below. an' 
CMS Seasonally Inundated Floodplain Restoration. 
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Conservation Strategy Chapter 3 

Biological Goal or Objective How CM3 Advances a Biological Objective 

Objective L2.3: Allow lateral river channel migration. Sufficient lands will be acquired and protected to 
accomplish this objective, as described under 
Reserve Design Criteria by Natural Community 
Group, Seasonally Inundated Floodplain and 
Riparian Natural Community, below, and under 
CMS Seasonally Inundated Floodplain Restoration. 

Objective L2.4: Connect rivers and their floodplains to Sufficient lands will be acquired and protected to 
recharge floodplain groundwater from mainstem accomplish this objective, as described under 
channels and allow input oflarge woody debris, leaves, Reserve Design Criteria by Natural Community 
and insects to rivers. Group, Seasonally Inundated Floodplain and 

Riparian Natural Community, below~ and 
CMS Seasonally Inur1iiated Floodplain IJ.estoration. 

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to 
sustain native fish and wildlife species in the Plan Area. 

Objective L3.1: Protect and improve habitat linkages Sites will be select~dbased on their level of 
that allow terrestrial covered and other native species to contribution to "'t;:C:t,Vl~J between existing 
move between protected habitats within and adjacent to pr~te"ttedlands f~_cilim 3.~r4.3.3. ~iti, and 
the Plan Area. Design Considerations). 

Tidal habitatrestoration in Conservation Zone 4 
rfiay provide giant ~arter snake habitat 
connectivity between the Coldani Marsh/White 
Slough subpopulation and the Stone Lakes 

. National.;Wildlife Refuge lands to the north 
R~seryJ!Design Requirements by Species, Giant 
GarterSnake, below). 
Lands in Conservation Zones 1 and 11 will be 
protected to increase habitat linkages between 
Suisun Marsh, Jepson Prairie, and the Cache 
Slough Complex (£ee-Reserve Design Criteria by 

'<z' 
Natural Community Group, Grasslands and 
Associated Vernal Pool and Alkali Seasonal 
Wetland Complex, below). 

Lands in Conservation Zone 8 will be protected to 
maintain habitat linkages with protected lands to 
the south and east, within the East Contra Costa 
HCP /NCCP D1°n II_"'-" (£ee-Reserve Design 
Criteria by Natural Community Group, Grasslands 
and Associated Vernal Pool and Alkali Seasonal 
Wetland Complex, below). 

Goal TPANC1: Tidal perennial aquatic natural community that supports habitats for covered and other native 
species and that supports aquatic food web processes. 

Objective TPAtJC1.1: Within the 65,000 acres of tidal 
restoration, restore or create at least 10,000 acres of 
tidal perennial aquatic in Conservation Zones 1, 2, 4, 5, 7, 
and 11 that support aquatic food production and habitat 
for covered and other native species. 
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Sufficient lands will be acquired and protected to 
achieve this objectivec ~(Table 3.3-2 and 
Reserve Design Criteria by Natural Community 
Group, Tidal Natural Communitiesl 
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Conservation Strategy Chapter 3 

Biological Goal or Objective How CM3 Advances a Biological Objective 

Goal TBEWNC1: Large expanses and interconnected patches oftidal brackish emergent wetland natural 
community. 

Objective TBEWNC1.1: Within the 65,000 acres of tidal This acreage is a subset of tidal marsh 
restoration, restore or create at least 4,800 acres of tidal restoration target acreage. Sufficient lands will be 
brackish emergent wetland in Conservation Zone 11. acquired and protected to achieve this objective. 

See Table 3.3-2rand Reserve Design Criteria by 
Natural Community Group, Tidal Natural 
Communities. 

Goal TFEWNC1: Large, interconnected patches of tidal freshwater emergent wetland natural community. 

Objective TFEWNC1.1: Within the 65,000 acres of tidal This acreage is a subset of tidal tl;larsh 
restoration, restore or create at least 13,900 acres of restoration target acreage. Sufficient lands will be 
tidal freshwater emergent wetland in Conservation acquired and protected to achieve this objective. 
Zones 1, 2, 4, 5, 6, andjor 7. See Table 3.3-2t and Reserve Design Criteria by 

Natural Community Group, Tidal Natural 
Communities. .... '···· 

Goal NFEW /NPANC1: Nontidal marsh consisting of a mosaic ofnontidal freshwater emergent perennial 
wetland and non tidal perennial aquatic natural communities, and providing habitat for covered and other 
native species. 

Objective NFEW JNPANC1.1: Create at least 400 acres of Sufficien:tlandsyvill lYe acquired and protected to 
non tidal freshwater marsh consisting of a mosaic of "achieve this objective. See Table 3.3-2;-and 
nontidal perennial aquatic (at least 250 acres) and Reserite Design Criteria by Natural Community 
non tidal freshwater emergent wetland (at least 100 Group, Jtrh?ntidal Aquatic and Wetland Natural 
acres) natural communities, with suitable habitat . Communities. See also CM10 Non tidal Marsh 
characteristics for giant garter snake and western pond J'testorrJ.tion. 
turtle. 

Objective NFEW jNPANC1.2: Of the at least 400.acres of Nontidal marsh restoration projects will be 
created non tidal freshwater marsh, create atleast 200 located appropriately for achieving this objective. 
acres contiguous with habitat ot:cu,pied by theColdani See Reserve Design Criteria by Natural Community 
Marsh/White Slough garter snake subpopulatiori it;t/ Group, Non tidal Aquatic and Wetland Natural 
Conservation Zone 2, and at least 200.acres co.ntiguous Communities. See also CM10 Nontidal Marsh 
with habitat occupied ~~the Yolo Ba~in/Willow Slough Restoration. 
giant garter snake subpopulation in Conser:vation Zone 4. 

Goal VFRNC1: Extensive wide bands or large patches of interconnected valley /foothill riparian forests, with 
locations informed by both existing and historical distribution. 

Objective VFRNC1.1: Restore or create 5,000 acres of 
valley {foothill riparian forest. 

Objective v;FRNC1.2: ~rotect 750 acres of existing 
valley /foothill riparian forest in Conservation Zone 7 
within thertear-term implementation period. 

Objective VFRNC1.3: Restore corridors of riparian 
vegetation along 20 miles of channel margin in the 
Sacramento and San Joaquin River systems to provide 
habitat along important migratory routes for 
anadromous fish and improve wildlife movement. 

Bay Delta Conservation Plan 
Administrative Draft 

3-39 

See Table 3.3-2. 

Sufficient lands will be acquired and protected to 
achieve this objective. See Table 3.3-2;-and 
Reserve Design Criteria by Natural Community 
Group, Seasonally Inundated Floodplain and 
Riparian Natural Communityt~-Also see 
Riparian Natural Community Restoration. 

Sufficient lands will be protected to achieve this 
objective. See Table 3.3-27 and Reserve Design 
Criteria by Natural Community Group. Seasonally 
Inundated Floodplain and Riparian Natural 
Community. See also CM6 Channel Margin 
Enhancement. 
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Conservation Strategy Chapter 3 

Biological Goal or Objective How CM3 Advances a Biological Objective 

Goal GNC1: Extensive grasslands comprised of large, interconnected patches or contiguous expanses. 

Objective GNC1.1: Protect a minimum of 8,000 acres of See Reserve Design Criteria by Natural Community 
grassland with at least 2,000 acres protected in Group, Grasslands and Associated Vernal Pool and 
Conservation Zone 1, at least 1,000 acres in Conservation Alkali Seasonal Wetland Complex. 
Zone 8, at least 2,000 acres protected in Conservation 
Zone 11, and the remainder distributed among 
Conservation Zones 1, 7, 8, and 11. 

Objective GNC1.2: Restore 2,000 acres of grasslands to See Reserve Design Criteria by Natural Community 
connect fragmented patches of protected grassland and Group, Grasslands and Associated Vernal Pool and 
to provide upland habitat adjacent to riparian and tidal Alkali Seasonal Wetland Complex:: Also see-fl+l.4 
natural communities for wildlife foraging and upland CMB Grassland Natur€l1Community8.estoration. 
refugia. ~ 

Objective GNC1.3: Protect stock ponds and other When selecting sites forgrassland protection, 
aquatic features within protected grasslands to provide sites will be priority~ will be given to sites that 
aquatic breeding habitat for native amphibians and include aquatic.features s~itable for supporting 
aquatic reptiles. native i.!mphibhins and aquatic reptiles. 

Goal ASWNC1: A reserve system including alkali seasonal wetland complex within a mosaic of grasslands and 
vernal pool complex. 

Objective ASWNC1.1: Protect 150 acres of alkali See R"eserve Design Criteria by Natural Community 
seasonal wetland in Conservation Zones 1, 8, andjor 11 Group, Crasslands, Vernal Pool Complex and Alkali 
among a mosaic of protected grasslands and vernal po~l Seasorwl Wetland Complex. 
complex. 

'\ 

Goal ASWNC2: Alkali seasonal wetlands that are managed and enhanced to sustain populations of native 
alkali seasonal wetland species. 

Objective ASWNC2.1: Provide appropriate s:ea;wnal When selecting sites for alkali seasonal wetland 
flooding characteristics for supporting and.,$ustaini!lg protection, priority will be given to sites that 
alkali seasonal wetland species. include the intact local surrounding watershed to 

sustain natural drainage patterns, and sites that 
~ are not threatened by potential artificial flows 

(e.g., urban or agricultural run oft) from adjacent 
" areas. ' 

Goal VPCNC1: Vernal pool complexes comprised oflarge, interconnected, or contiguous expanses that 
represent a range of environmental conditions. 

Objective VPC,NC1.1: Protect 60()acres of existing 
vernal pool complex in Conservation Zones 1, 8, and 11, 
primarily inc ore vernal pool recovery areas identified in 
the vernaJpool recovery plan (U.S. Fish and Wildlife 
Service 2(!05). 

Objective VPCNC1.:l: Restore vernal pool complex in 
Conservation Zones 1, 8, andjor 11 to achieve no net loss 
of vernal pool a<;reage. 

Objective VPCNC1.3: Increase the size and connectivity 
of protected vernal pool complex within the Plan Area 
and increase connectivity with protected vernal pool 
complex adjacent to the Plan Area. 
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See Reserve Design Criteria by Natural Community 
Group, Grasslands and Associated Vernal Pool and 
Alkali Seasonal Wetland Complex. 

Sufficient lands will be acquired and protected to 
achieve this objective. See Reserve Design Criteria 
by Natural Community Group, Grasslands and 
Associated Vernal Pool and Alkali Seasonal 
Wetland Also """·-'=.d CM9 Vernal Pool 
Complex Restoration. 

See Reserve Design Criteria by Natural Community 
Group, Grasslands and Associated Vernal Pool and 
Alkali Seasonal Wetland Complex. 
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Conservation Strategy Chapter 3 

Biological Goal or Objective How CM3 Advances a Biological Objective 

Objective VPCNC1.4: Protect the range of inundation See Reserve Design Criteria by Natural Community 
characteristics that are currently represented by vernal Group, Grasslands and Associated Vernal Pool and 
pools throughout the Plan Area. Alkali Seasonal Wetland Complex. 

Goal MWNC1: Managed wetland that is managed and enhanced to provide suitable habitat conditions for 
covered species. 

Objective MWNC1.1: Protect and enhance at least 1,500 Managed wetlands will be protected in the 
acres of managed wetland in the Grizzly Island Marsh appropriate quantity and location to achieve this 
Complex consistent with the salt marsh harvest mouse objective""· ..... NatriYa/ Communities 
recovery plan. Enhancement and Management}. 

Objective MWNC1.2: Create at least 320 acres of Suitable lands for managed wetland creation will 
managed wetlands consisting of greater sandhill crane be protected in the appropriate quantity and 
roosting habitat in minimum patch sizes of 40 acres location to achieve this objectives, an<l managed 
within the greater sandhill crane Winter Use Area in wetland will be created as described in 
Conservation Zones 3, 4, 5, or 6, with consideration of sea [PLACEHOLO:ER] 
level rise. 

Goal CLNC1: Cultivated lands that provide habitat connectivity and support habitat for covered and other 
native wildlife species. 

Objective CLNC1.1: Protect at least 20,000 acres of See Reserve Design Criteria by Natural Community 
cultivated lands that provide suitable habitat for covered Group, {(l!ltivated Lands. 
and other native wildlife species. 

Objective CLNC1.2: Annually maintain 4,600 acres of See Reserve' Design Criteria by Natural Community 
rice lands or similarly functioning habitat for giant garter"'" Group, Gultivated Lands. 
snake in Conservation Zone 2. 

Objective CLNC1.3: Target cultivated land conservation See.lfeserve Design Criteria by Natural Community 
to provide connectivity between other protected lan~s. Group, Cultivated Lands. 

Objective CLNC1.4: Maintain and protect thesmall See Reserve Design Criteria by Natural Community 
patches of important wildlife habitats ass.ociat~d with Group, Cultivated Lands. 
cultivated lands that occur within BDCP conserv-ed 
cultivated lands, including isolated v~lley oak trees, trees 
and shrubs along field borders and roadsides; remnant 
groves, riparian corridors; water conveyance channels, 
grasslands, ponds, and wet.tands. ·· 

Goal RBR1: Suitable habitat available for the future growth and expansion of riparian brush rabbit 
populations. 

Objective RBR1:1:. Of the 750 acres of protected 
valley /foothill riparian natural community, protect at 
least 200 acres of suitable riparian brush rabbit habitat 
(defined in CM7 Riparian Natural Community 
Restoratioifj that is occupied by the species or contiguous 
with occupietl habitat. 

Objective RBRt.2: Of the 5,000 acres of riparian 
restoration, restore/ create and maintain at least 300 
acres of early- to mid-successional riparian habitat that 
meets the ecological requirements of the riparian brush 
rabbit and that is within or adjacent to or that facilitates 
connectivity with existing occupied or potentially 
occupied habitat. 
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See Reserve Design Requirements by Species, 
Riparian Brush Rabbit. 

See Reserve Design Requirements by Species, 
Riparian Brush Rabbit. 
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Conservation Strategy Chapter 3 

Biological Goal or Objective How CM3 Advances a Biological Objective 

Goal RW1: A reserve system that includes suitable habitat available for the future growth and expansion of 
riparian woodrat populations. 

Objective RW1.1: Of the 5,000 acres of riparian See Reserve Design Requirements by Species, 
restoration, restore/ create and maintain at least 300 Riparian Woodrat. 
acres riparian habitat that meets the ecological 
requirements of the riparian woodrat (e.g., dense willow 
understory and oak overstory) and that is adjacent to or 
facilitates connectivity with existing occupied or 
potentially occupied habitat. 

Goal GSHC1: Protection and expansion of greater sandhill crane winter range. 

Objective GSHC1.1: Within the at least 20,000 acres of 
conserved cultivated lands, protect 5,800-7,100 acres of 
high [0.75 HSU] to very high [1.0 HSU] value habitat for 
the greater sandhill crane, with at least 30% maintained 
in very high [1.0] value types in any given year, as 
defined by this Plan. This protected area will be within 
the Winter Use Area, will consider sea level rise, and will 
be within 2 miles of known roosting sites in Conservation 
Zones 3, 4, andjor 5. Patch size of cultivated lands will be 
at least 160 acres. 

Objective GSHC1.2: To create additional high value 
greater sandhill crane winter foraging habitat, 10% of " . 
the habitat protected under Objective GSHC1.1 will 
involve acquiring low value habitat and converting it to 
high or very high value habitat. 

Objective GSHC1.3: If greater sandhill crane Fiabitat·is 
removed from within 2 miles of a roost site;.;o.f the total 
protected acres under Objective GSHC1), create 1 acre 
or protect 2 acres of foraging hal:Jftat for every acre 
removed within 2 miles of that roost site. 

Objective GSHC1.4: Within the 320 aci~e"s of deated 
managed wetland (ObjectiveMWNCi.2), create at least 
40 acres of roosting habitatwithin 2 miles of Winter Use 
Areas on the Stone Lakes National Wildlife Refuge, and 
all other roosts within 2 miles of existing traditional 
roost sites. 

Objective GSHC1.5:1fmonftoring results indicate that 
greater sandhillcranes ~bandon known roost sites as a 
result of covered activities, create a new roost site of 
equal size (in addition to the acreage prescribed under 
Objective MWNC1.1) in the Winter Use Area in 
Conservation Zones 3, 4, 5, or 6. Create the roost within 2 
miles of the affected roost and adjacent to other 
protected crane foraging habitat. 
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See Reserve Design Requirements by Species, 
Greater Sandhill Creme. 

. 
s 

See Reser\!eDesign Requirements by Species, 
Greater Sandhfll Crane. 

See Reserve Design Requirements by Species, 
Greater Sandhill Crane. 

Suitable lands for managed wetland creation will 
be protected in the appropriate quantity and 
location to achieve this objective£, and managed 
wetland will be created as described in 
[PLACEHOLDER] 

Suitable lands for managed wetland creation will 
be protected in the appropriate quantity and 
location to achieve this objective£, and managed 
wetland will be created as described in 
[PLACEHOLDER] 
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Conservation Strategy Chapter 3 

Biological Goal or Objective How CM3 Advances a Biological Objective 

Goal SH1: Contribute to the sustainability of the Swainson's hawk population by protecting cultivated lands 
suitable for Swainson's hawk foraging. 

Objective SH1.1: Within the at least 20,000 acres of Cultivated lands will be protected in the 
conserved cultivated lands, protect 19,800 to 33,700 appropriate quantity and location, and with the 
acres as a matrix of moderate quality [0.5 HSU] appropriate composition, to achieve this 
Swainson' s hawk foraging habitat, at least 30% of which objective, as described in [PLACEHOLDER] 
will be managed as very high [1.0 HSU] quality habitat. 

Goal TRBL1: Improved nesting, nesting-adjacent foraging, and wintering habitat for tricolored blackbirds in 
the Plan Area. 

Objective TRBL1.1: Protect 50 acres of occupied or Sufficient lands will be acquired and protected to 
recently occupied (within the last 15 years) tricolored achieve this objective. 
blackbird nesting habitat located within 5 miles of high 
quality foraging habitat in Conservation Zones 1, 2, 8, or 
11. 

Objective TRBL1.3: Of the cultivated lands protected as Sufficient lands win ~.e acquired and protected to 
covered species habitat, protect 11,400 to 19,000 acres achi<;we:this objective. 
of moderate or higher quality cultivated lands as 
nonbreeding foraging habitat, 50% of which is of high or 
very high value. 

' ... 

Objective TRBL1.4: Of the cultivated lands protected as Sufficient lands will be acquired and protected to 
covered species habitat, protect 5,100 to 7,600 acres of achieve thisri~jective. 
high to very high quality breeding-foraging habitat .• , 
within 5 miles of occupied or recently occupiet.J. (within 
the last 15 years) tricolored blackbird nestinghabitat in 
Conservation Zones 1, 2, 3, 4, 7, 8 or 11. 

Goal WB01: Contribute to the sustainability of the burrowing owl population by protecting cultivated lands 
suitable for burrowing owl foraging. 

Objective WB01.1: Of the cultivaled lang:s protected Cultivated lands will be protected in the 
under Objective CLNC1.1, proteC:tafleast 1,000 acres in appropriate quantity and location, and with the 
Conservation Zones 1 and 11 that supp~rt moderate appropriate western burrowing owl 
value burrowing owl haottat~nd are within 1 mile of characteristics" as described in [PLACEHOLDER]. 
high value grassland habitat ol' .ctccupied moderate value to achieve this objective. 
habitat. 

? ~~ ~~s~ ~, 

. .. 

Goal GGS1: High quality upland and aquatic giant garter snake habitat with buffers from disturbance. 

Objective GGSl.l: Restore or protect existing grasslands 
adjacent to the 400 acres of r~stored non tidal marsh to 
provide suffic~ent upland reftJ.gia and overwintering 
habitat for giant garter snakes. 

Objective GGS1.2: Prbtect giant garter snakes on 
preserve lands from incidental injury or mortality by 
establishing 200-foot buffers between protected giant 
garter snake habitat and roads, and establishing giant 
garter snake preserves at least 2,500 feet from urban 
areas or areas zoned for urban development. 
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Conservation Strategy Chapter 3 

Biological Goal or Objective How CM3 Advances a Biological Objective 

Goal GGS2: Expanded range and protected corridors facilitating giant garter snake movement and population 
connectivity. 

Objective GGS2.1: Of the at least 20,000 acres of See Reserve Desian Reauirements bv Soecies. Giant 
cultivated lands to be protected, prioritize protection of Garter Snake. 
lands that establish connectivity between the giant garter 
snake Coldani Marsh/White Slough and Yolo 
Basin/Willow Slough subpopulations and the Stones 
Lakes National Wildlife Refuge. 

Objective GGS2.2: Of the 13,900 acres of tidal See Reserve Desian Reauirements bv Soecies. Giant 
freshwater emergent wetland restoration, restore at Garter Snake. 
least 1,500 acres in Conservation Zone 4 to facilitate 
connectivity, dispersal, and movement of giant garter 
snakes and contribute to a north-south corridor that 
includes protected cultivated lands and restored tidal 
and non tidal wetlands between Coldani Marsh/White 
Slough and the Stones Lakes National Wildlife Refuge. 

Goal VPC1: Protected occurrences of the rarest covered vernal pool crustacean species. 

Objective VPC1.1: Protect at least one currently The 600 acres of protected vernal pool complex 
unprotected occurrence of conservancy fairy shrimp. will inclt(deatleast one conservancy fairy shrimp 

oc;currerr~e. 

Goal VELB1: Promote dispersal and expansion of the valley elderberry longhorn beetle where there are 
known source populations within the American River and Sacramento River systems. 

Objective VELB1.1: Mitigate for impacts on elderberry See Reserve Design Requirements by Species, 
shrubs by creating valley elderberry longhorn bE)etle I! alley Elderberry Longhorn Beetle. 
habitat consistent with the USFWS [1999gl valleY 
elderberry longhorn beetle conservf!tioriguidelines and 
planting elderberry shrubs in high-density dQsters. 

Objective VELB1.2: Site valley el~erbercy-longht?.rn See Reserve Design Requirements by Species, 
beetle habitat restoration within drai:nages.immediately Valley Elderberry Longhorn Beetle. 
adjacent to or in the vicinity of sires kn~wn to be 
occupied by valley elde;t:~erry longhorn beetle. 

Goal BRIT /HARTl: A reserve system that includes habitat and occurrences for brittlescale and heartscale. 

Objective BRIT/HAR.T1.1: Ofthe protected alkali See Reserve Design Criteria by Natural Community 
seasonal wetland complex, vernal pool complex, and Group, Grasslands and Associated Vernal Pool and 
grassland naturalcommunity, protect 150 acres of Alkali Seasonal Wetland Complex and Reserve 
suitable brittlescaleand heartscale habitat in Design Requirements by Species, Plants. 
Conservation Zones 1, 8, or/11. 

Goal DBC1: Expand the distribution and increase the abundance of delta button celery populations. 

Objective DBC1.1: Establish two occurrences of delta See Reserve Design Criteria by Natural Community 
button celery within the restored floodplain habitat on Group, Grasslands and Associated Vernal Pool and 
the mainstem of the San Joaquin River in Conservation Alkali Seasonal Wetland Complex and Reserve 
Zone 7 between Mossdale and Vernalis. Design Requirements by Species, Plants. 

Goal CGB1: A reserve system that includes Carquinez goldenbush occurrences and sustains suitable habitat 
for this species. 

Objective CGB1.1: Protect at least three unprotected 
occurrences of the Carquinez goldenbush in 
Conservation Zones 1 andjor 11. 
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Conservation Strategy Chapter 3 

3.4.4.2 Problem Statement 

2 For descriptions of the ecological values and current condition of natural communities in the Plan 
3 Area, see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3, 
4 Biological Goals and Objectives also describes the need for natural communities protection and 
5 restoration as a component of the conservation strategies natural communities and associated 
6 covered species, based on the existing conditions and ecological values of these resources. 

7 The discussion below describes conditions that will be improved through implementation of CM3. 

8 Natural communities in the Plan Area have been lost, fragmented, and degraded Jit:imarily as a result 
9 of agricultural conversion, flood control, and urban development. The protection and restoration of 

10 natural communities will eliminate future loss, fragmentation, and degradation within the reserve 
11 system, and natural communities restoration will reverse past loss, fragmentation, and degradation. 
12 As shown in Table 3.3-2, there is ample unprotected land available in the Pla~ Area for acquisition to 
13 implement CM3, and to build off of and link existing protected areas within and adjacent to the Plan 
14 Area. The following discussion describes existing conditions and natural cdmmunity protection 
15 opportunities in each of the conservation zones. The conservation zones-are shown in Figure 3.2-2. 

16 

17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

34 
35 
36 
37 

38 
39 
40 
41 

3.4.4.2.1 Conservation Zone 1 

Conservation Zone 1 is located north of Suisuf\ Marsh andPorttero Hills. This zone provides 
opportunities for protecting and restoring grasslands and associated vernal pool and alkali seasonal 
wetland complex, for tidal marsh restotation at Suisun Marsh; and for cultivated lands protection. 
Approximately 8% of the conservation zol}e ( 4,446 of 54,0.61 acres) is currently protected, 
providing opportunities to link the reserve system with existing protected lands. Key protected 
areas in this zone are Jepson Prairie Presewe and Calhoun Cut Ecological Reserve, south and west of 
Lindsey Slough. 

Conservation Zone 1 includes some of the largest contiguous expanses of grasslands and associated 
vernal pool complex in the Rlari. Area. Grasslands and associated vernal pool complex in this zone 
are located between'p~~tected grassland landscapes immediately adjacent to the Plan Area (e.g., 
Jepson Prairie PreserVe) and tidal marsh in the Cache Slough Complex. Grasslands in this zone 
provide, or.have the potential to provide, foraging habitat for the tricolored blackbird, western 
burrowing .owl, Swainson's hawk, and white-tailed kite; upland habitat for the giant garter snake 
and western pond turtle; breeding and upland habitat for the western spadefoot toad and California 
tig~f.s~lama~d.er:; and habitat for the covered vernal pool fairy shrimp and tadpole shrimp species, 
alk~U milk~ vetch, San Joaquin spearscale, dwarf downingia, Boggs Lake hedge-hyssop, Heckard's 
peppergrass, legenere, heartscale, brittlescale, :Qdelta button-celery, and Carquinez goldenbush. 

Sufficient cultivated lands are present in Conservation Zone 1 to achieve a substantial proportion of 
the overall cultivated lands conservation target acreages established for the Plan Area. Cultivated 
lands in this zone provide foraging habitat for tricolored blackbird, Swainson's hawk, and other 
cultivated lands-associated species. 

Conservation Zone 1 includes tidal, grassland, and vernal pool restoration opportunities. It includes 
a portion of the Cache Slough Restoration Opportunity Area (ROA), which is suitable for tidal habitat 
restoration as described in CM4 Tidal Natural Communities Restoration. This zone also contains 
lands suitable for grassland restoration to increase connectivity among currently fragmented 
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Conservation Strategy Chapter 3 

1 patches of grassland and seasonal wetlands (both within Conservation Zone 1 and with adjacent 
2 lands to the southwest that, in turn, connect with Conservation Zone 11) and to provide high-value 
3 transitional upland habitat adjacent to restored tidal marsh plain habitats. Additionally, 
4 Conservation Zone 1 contains lands that were historically vernal pool complexes and have since 
5 been highly degraded, but which are suitable for vernal pool restoration. 

6 3.4.4.2.2 Conservation Zone 2 

7 Conservation Zone 2 consists of the Yolo Bypass and associated lands to the south and west, and 
8 overlaps with the Yolo County Habitat Conservation Plan (HCP)/Natural Community Conservation 
9 Plan (NCCP) area. Cultivated land is the predominant community type in this zone, fuus it provides 

10 opportunities for protecting cultivated foraging habitats. This zone also provides op}jortunities for 
11 protecting and restoring grassland and associated seasonal wetlands, and for restoration of tidal and 
12 associated riparian habitats and non tidal wetlands. Conservation Zone 2 inCludes a portion of the 
13 Cache Slough ROA, which is suitable for tidal habitat restoration asd~scribed'in CM4 Tidal Natural 
14 Communities Restoration. 

15 Approximately 58% (39,700 of 68,904 acres) of Conservation Zone 2 cop.sists ofprotected lands,; 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

30 

communities in large blocks connected to existing protected lands, both within this zone and with 
adjacent lands to the southwest and southeast ip. Conservation Zones 1 and 4, respectively. Yolo 
Bypass Wildlife Area and other protected lands owned by tfi.E!:-bi:H:HOOFHtt-Y--l'*l:-fl:.!R-e-!'H-ef-i~l:i-i3-HG 

are present in the central and northern portions of Conservation Zone 2, while Liberty 
Island, owned by the Trust for Public Lartds, and othet'lands owned by HH~~+~+~f-t-l*'i~'* 

and the U.S. Bur.e.au of~eclamation (Reclamation) are present at the southern 
end. 

Conservation Zone 2, which hosts the majority ofrice and other agriculture in the Plan Area, 
supports sufficient cultivated lands to achieve a substantial proportion of the overall cultivated 
lands conservation target acrea~es established for the Plan Area. These cultivated lands support 
foraging habitat for tricolored blackbird, Swainson's hawk, giant garter snake, and other cultivated 
lands-associated species: !his zone includes one of two giant garter snake subpopulations in the 
Plan Area (the Y<(lo Slough subpopulation). 

3.4.4.2.3 Conservation Zone 3 

31 Conservation Zone 3 is}ocated between the Yolo Bypass and the Sacramento River, and consists 
32 primarily otcultivated lands and natural and artificial channels with narrow strips of associated 
33 riparian vegetati<?n. This conservation zone provides opportunities to protect foraging habitat for 
34 Swainson's hawk and greater sandhill crane. Protection of cultivated lands and associated irrigation 
35 channels may also provide opportunities to establish giant garter snake habitat connectivity 
36 between the Yolo Slough subpopulation in Conservation Zone 2 and the 
37 Coldani Marsh/White Slough subpopulation in Conservation Zone 4. Only 0.6% (460 of83,246 
38 acres) of this conservation zone consists of existing protected lands, providing few opportunities for 
39 building the reserve system off of existing protected land in this zone. 
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Conservation Strategy Chapter 3 

1 3.4.4.2.4 Conservation Zone 4 

2 Conservation Zone 4 is located along the eastern edge of the Plan Area, and overlaps with the San 
3 Joaquin County Multiple Species HCP area. This conservation zone provides opportunities to restore 
4 tidal and associated riparian habitats and nontidal wetlands, and to protect cultivated lands. It 
5 includes tidal habitat restoration opportunities in the CosumnesjMokelumne ROA, at the confluence 
6 of the Cosumnes and Mokelumne Rivers. 

7 Approximately 41 o/o (20,013 of 48,832 acres) of Conservation Zone 4 consists of existing protected 
8 lands, so ample opportunities remain in this zone to link the reserve system with existing protected 
9 lands. Stone Lakes National Wildlife Refuge and Cosumnes Preserve occupy m.rrstofthe land in the 

10 northern half of Conservation Zone 4. In the central portion of the conse~:;vation zone :ire lands held 
11 by The Nature Conservancy, including Bean Ranch, Crump Ranch, Fitzge:l'ald, Beacon Farms, and 
12 Cowell Ranch. Lands publicly owned by BLM, the City of Sacramento, and\DWR ~re also present in 
13 the central portion of Conservation Zone 4. Woodbridge Ecological Reserve (DFG), White Slough 
14 Wildlife Area (DWR), and the City of Lodi water treatment plant are pres~11t in the southern half of 
15 Conservation Zone 4. 

16 Cultivated lands in Conservation Zone 4 provide habitatfor tricolored l:ilackbird, Swainson's hawk, 
17 greater sandhill crane, and giant garter snake. This zone cotit::tins th~ (:oldani Marsh/White Slough 
18 subpopulation of giant garter snake, and provides opportunities for marsh restoration and 
19 cultivated lands protection to protect and expand this subpopulatj.on and provide habitat 
20 connectivity with giant garter snakes in the Stone Lakes area in Conservation Zone 4. 

21 3.4.4.2.5 Conservation Zone 5 

22 Conservation Zone 5 extenQ.t:s from the central Delta eastward, to encompass lands along the eastern 
23 edge of the Plan Area. This zone.!nclude.s cultivated lands that provide habitat for tricolored 
24 blackbird, Swainson's hawk, greater sandhill crane, and giant garter snake. It includes lands suitable 
25 for tidal habitat restoration in the West.Delta ROA, providing habitat for Mason's lilaeopsis, Suisun 
26 Marsh aster, and m;dw~rt,and for the creation of sandhill crane roosting sites. 

27 Approximately 25% (30,919 of.l23,679 acres) of Conservation Zone 5 consists of existing protected 
28 lands, proyidihgopportU:nities to link the reserve system with existing protected lands. These 
29 protected lands incl~qe Sherman Island and Twitchell Island. owned by DWR, Staten Island owned 
30 by The Nature Conservancy, and Lower Sherman Island and Woodbridge Ecological Reserves owned 
31 byDFG. Other prptected lands in Conservation Zone 5 includes portions of Stone Lakes National 
32 Wild:life Refuge and Cosumnes Preserve, and East Bay Regional Park lands. 

33 3.4.4.2 .• 6 Conservation Zone 6 

34 Conservation Zone 6 encompasses deeply subsided islands of the Delta that are predominately 
35 under cultivation and generally support only small, fragmented patches of nonagricultural habitat. 
36 The zone provides opportunities for tidal habitat restoration in the West Delta ROA providing 
37 habitat for Mason's lilaeopsis, Suisun Marsh aster, and l=}Qelta mudwort. Cultivated lands in 
38 Conservation Zone 6 provide Swainson's hawk foraging habitat and greater sandhill crane foraging 
39 and roosting habitats, and thereby provides opportunities for cultivated lands protection to help 
40 conserve these species. 
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Conservation Strategy Chapter 3 

1 Approximately 11% (11,940 of 110,771 acres) of Conservation Zone 6 consists of existing protected 
2 lands. These include the Franks Tract State Resource Area owned by California Department of Parks 
3 and Recreation, Dutch Slough owned by DWR, and numerous relatively small areas consisting of 
4 delta islands owned by DFG and DWR. 

5 3.4.4.2.7 Conservation Zone 7 

6 Conservation Zone 7 is located at the southern end of the Plan Area and includes the San Joaquin 
7 and Stanislaus Rivers and their tributaries with associated cultivated lands and natural 
8 communities. This zone overlaps with the San Joaquin County Multiple Species HCP area. 
9 Conservation Zone 7 provides the best opportunities in the Plan Area for restoring~easonally 

10 inundated floodplain. The riparian natural communities in Conservation ,zone 7 support riparian 
11 brush rabbit and provide suitable habitat for riparian woodrat, least Bell's vireo, Townsend's big-
12 eared bat, yellow-breasted chat, white-tailed kite, Swainson's hawk, and vciUey elderberry longhorn 
13 beetle. Cultivated lands in this zone provide habitat for Swainson'shawk other agriculture-
14 associated covered species. 

15 Only approximately 2% (2,685 of 116,734 acres) of~Conservation ~one 7 consists of existing 
16 protected lands, providing limited opportunities for building a reserve system off of existing 
17 protected lands in this zone. However, exist to cennect with protected lands 
18 to the south of the Plan Area, including adjacent San Joaquin National Wildlife Refuge. Protected 
19 lands in this zone include portions of San Joaq~in National Wildlife. Refuge, and several small 
20 protected areas including Vernalis Riparian Habitat Preserve.(DFG), Dos Reis Preserve (DFG), and 
21 lands owned by the City of Stockton, U.S. fiepartmen(ofDefinise, and the State Lands Commission. 

22 3.4.4.2.8 Conservation Zan~ 8 

23 Conservation Zone 8 is in the southwestt-rn portlo11 of the Plan Area and overlaps with the East 
24 Contra Costa County HCPfN(}CP area. The predominant natural communities in Conservation Zone 8 
25 are grasslands and associated vernal IJQOl and alkali seasonal wetland complexes, which provide 
26 habitat for San Joaquin kit fox, tricolored blackbird, western burrowing owl, Swainson's hawk, 
27 white-tailed kite, western pond turtle, western spadefoot toad, California red-legged frog, California 
28 tiger salamap:der:~ covered vernal pool fairy shrimp and tadpole shrimp species, alkali milk-vetch, 
29 San Joaqq:in spearscg~;le, heartscale, brittlescale, button_-celery, and caper-fruited 
30 tropidocarpum. Tidal-natural communities provide habitat for Mason's lilaeopsis and Df!.elta 
31 mud\{Vort. Com>ervation~Zone 8 provides opportunities for protecting these natural communities and 
32 the asso~iated coveredspecies. 

33 Approxim~tely 9% (3,169 of 35,776 acres) of Conservation Zone 8 consists of existing protected 
34 lands. Protected lands in this conservation zone include Clifton Court Forebay (DWR), Byron 
35 Conservation Bank (DFG), and lands owned by the State Lands Commission. 

36 3.4.4.2.9 Conservation Zone 9 

37 Conservation Zone 9 is comprised primarily of urban lands (e.g., Brentwood and Discovery Bay are 
38 located in this zone); nonurban areas are predominately cultivated lands. Nonagricultural habitats 
39 occur in small patches that are disconnected from other natural habitats. Cultivated lands in this 
40 conservation zone provide foraging habitat for Swainson's hawk. This conservation zone provides 
41 opportunities for protecting cultivated lands. 
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1 Approximately 5% (1,631 of 30,426 acres) of Conservation Zone 9 consists of existing protected 
2 lands. These include lands owned by East Bay Regional Park District and several relatively small 
3 areas owned by the city and county. 

4 3.4.4.2.10 Conservation Zone 10 

5 
6 urban lands. There are few or no protection or restoration opportunities in this zone. This zone has 
7 limited existing protected lands (511 of 6,356 acres, or 8% of the conservation zone), including 
8 lands owned by East Bay Regional Park District and several relatively small areas owned by the 
9 -b£ity and -b£ounty. Antioch Dunes National Wildlife Refuge is in this zone. 

10 3.4.4.2.11 Conservation Zone 11 

11 Conservation Zone 11 is located in the Suisun Marsh area, and predominatel.Y consists of tidal 
12 natural communities and managed wetlands surrounded by an upland fringe of-grasslands and 
13 associated vernal pools and alkali seasonal wetlands. The grasslands and associated vernal pools 
14 and alkali wetlands provide habitat for the tricolored blackbird, western burrowing owl, Swainson's 
15 hawk, white-tailed kite, western spadefoot toad, California tigersalamander, covered vernal pool 
16 fairy shrimp and tadpole shrimp species, alkali milk-vetch, San Joaquin spearscale, dwarf downingia, 
17 Boggs Lake hedge-hyssop, Heckard's peppergrass, legerrE!re, heartscale, brittlescale, and Carquinez 
18 goldenbush. The tidal marsh and managed wetlands provide habitat for the salt marsh harvest 
19 mouse, Suisun shrew, Townsend's big-eared bat, ftitolored 6lackbird, Suisun song sparrow, 
20 California black rail, California clapper rail, western pQ,nd turtle, Suisun thistle, soft bird's-beak, 
21 Delta tule pea, Suisun Marsh aster, and Mason's lilaeop;ls.Conservation Zone 11 provides 
22 opportunities to protect and restore aU of tlJ.ese natural communities and to conserve the associated 
23 covered species. 

24 Approximately 52% (55,470 of 107339 atres) of Conservation Zone 11 consists of existing 
25 protected lands. These inclf.l.de:ririzzlyJsland Wildlife Area (DFG), Hill Slough Wildlife Area (DFG), 
26 Rush Ranch (Solan:oLand Trust), and larrds owned by the Department of Defense and the State 
27 Lands Commission. 

28 3.4.4.3 Implementation 

29 3.4.4.3.1 Required Actions 

30 The ~Implementation Office will establish a reserve system that encompasses all BDCP 
31 protected and rel)tored natural communities. The reserve system will consist of lands acquired and 
32 managed by the Implementation Office (or by entities on behalf of the Implementation Office) and of 
33 lands restoted and managed by the Implementation Office but owned by others (e.g., public lands on 
34 which BDCP restoration actions will occur). The reserve system is not defined by land ownership, 
35 but rather by the implementation of conservation measures on that land. See Section 7.3.1, 
36 Implementation of the Habitat Protection and Restoration Conservation Measures, for more details on 
37 the establishment of the reserve system. 

38 The land acquisition commitments for natural communities are presented in m<~f'+<H€~3-fl...-9¥ 
39 BDCP" column of Table Acquisition of these lands will also 
40 fulfill the acreage requirements for each of the covered species. These commitments represent the 

Bay Delta Conservation Plan 
Administrative Draft 

3-49 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047378-00059 



Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Conservation Strategy Chapter 3 

1 minimum extent ofland that will be acquired to meet preservation requirements; the actual extent 
2 that will be acquired will likely be greater because acquired parcels will include excess amounts of 
3 target and nontarget natural communities. 
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3.4.4.3.2 land Acquisition 

Lands will be acquired through a variety of mechanisms, that will include but will not be limited to 
the following. 

Purchase in fee title. 

Permanent conservation easements. 

Limited-term conservation easements lands that remain in agricultural production. 

Change of federal or state-owned lands to more protective land use d~signatfon. 

Permanent agreements with state, federal, and local agencies(e:g~1:flood control agencies) that 
enable the restoration, enhancement, and management of floodplain anti channel margin 
habitats along levees and lands under flood easements. 

Purchase of mitigation credits from approved private mitigation banks. 

The @Q.LJmplementation Office may acquire la):ldsin1)'artnership withother conservation 
organizations or through grants ofland from P~t~icipating,entities where such lands will serve to 
achieve the biological goals and objectives of the P:lan. The reserve system will comprise 
conservation areas (lands that are under direct managementof the Implementation Office or an 
Authorized Entity), lands protected through permanentcortservation easements, and cultivated 
lands covered by limited term conserv<Ition ~asements. 

It is anticipated that lands utilized forhabitattestoration and enhancement actions will primarily be 
those that are currently in public ownershtp or those that are acquired in fee title because 
restoration and enhancemeht activities have a high potential to preclude other land uses. Lands 
acquired for the protection and'm~intel1.::tnce of existing habitat functions may be acquired through 
conservation easements tbat specify.permitted land uses and practices in sufficient detail to 
maintain thf:) intended .. ha'bitat functions of the acquired lands, although enhancements may also be 
implemented on conservation easement lands as opportunities arise. Limited-term conservation 
easement~ would be used ol:lly to conserve cultivated lands for a specified period when landowners 
are unwillingto accepta permanent easement. After the easement expires the Implementation 
Office would be rf)quired to replace the conserved cultivated lands with another conservation 
easement, either short-term or permanent. 

3.4.4.3~a Siting and Design Considerations 

33 Siting Criteria 

34 The @Q.Limplementation Office will apply, and revise when necessary, the following criteria for 
35 evaluating and prioritizing acquisition oflands for achieving habitat protection and restoration 
36 targets. Two sets of criteria are presented, each for different groups of natural communities. These 
37 criteria apply to all of the natural communities within each group. Additional site selection and 
38 reserve design criteria unique to each natural community, conservation zone, and in some cases 
39 covered species, are also presented below. 
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1 Criteria for evaluating the suitability oflands supporting grasslands and associated vernal pool and 
2 alkali seasonal wetland complex are as follows. 

3 Effectiveness in contributing towards achieving multiple biological goals and objectives. 

4 Level of benefits the acquisition will provide for covered species. 

5 Presence and abundance of covered species. 

6 Presence of uncommon site-specific attributes (e.g., soil types) required by covered species with 
7 narrow range of habitat requirements. 

8 Likely effects of adjacent land uses on the ability to maintain or improve.desii'ed ecological 
9 functions into the future. 

10 Habitat patch size relative to the habitat patch size of the covered species intended to benefit 
11 from the habitat. 

12 Opportunities for effectively implementing management actions to (\nhance ecological functions. 

13 Level of contribution for maintaining local and regional ecological processes. 

14 Level of connectivity provided between and amongexistingpreserved areas. 

15 Level of contribution to preserve natural envirornnentalgradients ctnl.sistent with 
16 Objective L1.4. 

17 Level of contribution towards establishmentoflarge preserved areas. 

18 Likely effects of climate change on future ecologicai functions, and expected resiliency of site to 
19 those effects. 

20 Role in maintaining and complemt:mtihg .. the habitat functions of adjoining natural communities 
21 for covered and other native species: 

22 Level of contribution tawatds protection of a heterogeneous mix of natural communities and 
23 native species, including native grasses and forbs. 

24 Likely contribution tavvard achieving biological objectives for approved and planned HCPs and 
25 NCCPs mretlappingor ad.}aceht to the Plan Area. 

26 Criteria for ;;1cquiringland for restoring tidal, riparian, non tidal marsh, and seasonally inundated 
27 floodplain ha:bitats are,as follows. 

28 Po"teJ1tial for restoration on the site to achieve multiple biological goals and objectives. 

29 SuitabilitY and cost effectiveness for restoring target habitats. 

30 Suitability for supporting the restored habitat over time. 

31 Expected level of management necessary to maintain desired ecological functions into the 
32 future. 

33 Compatibility with adjacent land uses. 

34 Likely effects of climate change on future ecological functions, and expected resiliency of site to 
35 those effects. 
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1 The Implementation Office is committed to securing a sufficient acreage ofland to achieve the 
2 seasonally inundated floodplain, channel margin habitat, and riparian habitat conservation targets 
3 described in CMS Seasonally Inundated Floodplain Restoration, CM6 Channel Margin Enhancement, 
4 and CM7 Riparian Natural Community Restoration. However, these commitments cannot be tied to 
5 specific conservation zones, but rather to the geographies identified in the conservation measures 
6 and-rL therefore, are not described in the conservation zone acquisition requirements. 

7 Reserve Design Criteria by Natural Community Group 

8 In addition to the general site selection criteria described above, more specific reserve design 
9 criteria for natural community groups are described below. For the purpose of miritmizing 

10 redundancy and addressing conservation needs, the design criteria.for natural 
11 communities are provided below in four groups: tidal natural communitles, grasslands 'and 
12 associated vernal pool and alkali seasonal wetland complex, nontidal aquatic and wetlandnatural 
13 communities, and seasonally inundated floodplain and riparian natural community. 

14 Tidal Natural Communities 

15 Lands will be secured to restore at least 65,000 acres of tidal communities, which will include a 
16 restored gradient of natural communities ranging from sna':llowsubtidal ~quatic, to mudflat, 
17 emergent marsh plain, riparian (in suitable locatj_ons) and tran;:sitional uplands. Transitional uplands 
18 will include sufficient land to accommodate future upslope estabHshment of marsh plain vegetation 
19 expected to result from sea level rise. 

20 Sufficient lands will be secured and protected for tidal habitat restoration to meet the following 
" 21 requirements. 

22 Meet the minimum restoration targets for ea~h ROA as described in CM4 Tidal Natural 
23 Communities Restoration andachi~ve the requirement to restore 65,000 acres of tidal habitat 
24 throughout the BDCP Pla:n Area. 

25 Protect upland natural con1munities ~djacent to tidal habitat restoration sites sufficient to 
26 accommodate a 3:·f<;l0t sea:'level rise (this acreage to be included within the 65,000-acre tidal 
27 habitat restoration target). 

28 Protect additional adjacent natural communities to provide upland habitat and refugia for 
29 covered.wildlife species, including salt marsh harvest mouse, Suisun shrew, Suisun song 
30 sparrow; black rail, and clapper rail (this acreage to be included within the upland natural 
31 coim;punity protection targets). 

32 Additional requirements for tidal habitat restoration are provided in CM4 Tidal Natural Communities 
33 Restoration. 

34 Grasslands and Associated Vernal Pool and Alkali Seasonal Wetland Complex 

35 This community group is comprised of the grassland, alkali seasonal wetland complex, and vernal 
36 pool complex natural communities. These natural communities will be secured by the 
37 Implementation Office to achieve the following requirements. 

38 Protect at least 8,000 acres of existing grasslands. 
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Protect at least 600 acres of existing vernal pool complex, primarily in core vernal pool recovery 
areas identified in the Vernal Pool Recovery Plan (U.S. Fish and Wildlife Service 2005). Prior to 
meeting the 600-acre target, a maximum of 300 acres of the vernal pool complex protection 
also may count toward the 8,000-acre target acreage for grassland protection. After the 600-
acre vernal pool complex target has been met, any additional protected vernal pool complex 
acreage can be applied to the grassland target. 

Protect at least 150 acres of existing alkali seasonal wetland complex. 

Restore at least 2,000 acres of grasslands as described in CMB Grassland Natural Community 
Restoration. 

Restore vernal pool complex to achieve no net loss resulting from covered activities as 
described in CM9 Vernal Pool Complex Restoration. 

Protect the range of inundation characteristics that are currently repres~nted by vernal pools 
throughout the Plan Area. 

Of the 8, 750 acres of protected alkali seasonal wetland, complex,vernal pool complex, and 
grassland natural community, include at least 150 acres tha! provide heartscale and brittlescale 
habitat, and at least 100 acres that support JJ.Qelta but~on celery habitat as specified in Reserve 
Design Requirements by Species. 

The Implementation Office will secure lands for-restoration based on siting criteria described in CMB 
Grassland Natural Community Restoration and CM9Vernal Pool Complex Restoration. Most of the 
grasslands and associated seasonal wetlands will be securea.in Conservation Zones 1, 8, and 11, 
although additional grasslands may be conserved in Conservation Zones 2, 4, and 7. Conservation 
Zone 1 protection actions will mee'tthefollowlng zone-specific parameters. 

Secure and protect a portio~ Qfthe ~00 acresof existing vernal pool complex to be protected 
under the BDCP, in the Jepsoh-Prairie core vernal pool recovery area (U.S. Fish and Wildlife 
Service 2005). 

Secure and protect a portion ofthe lSO acres of existing alkali seasonal wetland to be protected 
under the BDCP. 

Secure ::tnd prOtect atleast 2,000 acres of existing grassland (which may include vernal pool 
complex, up to 3(}0 acres In the Plan Area that will be counted toward both the 600-acre vernal 
pool complex andlhe 8,000-acre grassland protection targets). 

Secureand'pr;?tect lands in large contiguous landscapes that consist of grasslands, vernal pool 
cQmplex and alkali seasonal wetland complex and encompass the range of vegetation, 
hydrologic, and soil conditions that characterize these communities in Conservation Zone 1. 

Secure and protect lands, including existing natural communities and restoration lands, to 
maintain habitat connectivity with protected grassland and vernal pool landscapes immediately 
adjacent to the Plan Area (e.g., Jepson Prairie Preserve) and with transitional uplands associated 
with tidal habitats restored in the Cache Slough Complex ROA. 

There are no specific protection requirements for grasslands and associated vernal pools or alkali 
seasonal wetlands established for Conservation Zones 2, 4, or 7. However, protection may occur if 
there are high-value grassland or seasonal wetland habitats that connect to existing protected 
grassland landscapes (e.g., Yolo Bypass Wildlife Area in Conservation Zone 2), or existing grasslands 
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1 adjacent to restored seasonally inundated floodplain in Conservation Zone 7. Grassland restoration 
2 may also occur in these areas. In addition, small and fragmented patches of grassland associated 
3 with maintained cultivated lands (e.g., vegetated levee slopes) may be protected to serve as upland 
4 habitat for giant garter snake and western pond turtle, and as foraging habitat for Swainson's hawk 
5 and white-tailed kite. 

6 Protection in Conservation Zone 8 will meet the following zone-specific parameters. 

7 Secure and protect at least 1,000 acres of existing grassland. 

8 Secure and protect a portion of the 600 acres of existing vernal pool complex to be protected 
9 under the BDCP in the Altamont Hills vernal pool core recovery area. 

10 Secure and protect a portion of the 150 acres of existing alkali seasonal wetland to be.?protected 
11 under the BDCP. 

12 Protect lands in large contiguous landscapes of grasslands arid associated vernal pool and alkali 
13 seasonal wetland complex natural communities that encompass the range of-vegetation, 
14 hydrologic, and soil conditions characterizing these COD\munities south olHighway 4. 

15 Protect lands in locations that will maintain connectivity with protected grassland, vernal pool 
16 complex and alkali seasonal wetland complex landscapes within and immediately adjacent to 
17 the Plan Area, including connectivity with lands that have ~een protected or may be protected in 
18 the future under the East Contra Costa HCP/NCCP. 

19 Protection in Conservation Zone 11 will meet the following zone-specific parameters. 

20 Secure and protect a portion of the 600 acres of existfrrg vernal pool complex to be protected 
21 under the BDCP in the Jepson Prairie core recovery area. 

" 

22 Secure and protect a portion of the 150 acre$ of existing alkali seasonal wetland to be protected 
23 under the BDCP. 

24 Secure and protect at least4,QOO acres of existing grassland. 

25 Protect lands along the upland fringe of Suisun Marsh to maintain connectivity with much larger 
26 protected(e.g., Jepson Pr~irie Preserve) and unprotected grassland landscapes that are 
2 7 immediately adjacentto the-zone. 

28 Protect a gradient Qf natural communities that range from grassland upland communities down 
29 slope to existing and restored tidal wetland communities. 

3 0 NontirJalAqtJatic and Wetland Natural Communities 

31 The noritidal aquatic and wetland natural communities group is comprised ofnontidal freshwater 
32 perennial emergent wetland and nontidal aquatic natural communities. Marsh will be restored 
33 within or adjacent to habitats occupied by the Yolo Basin/Willow Slough (Conservation Zone 2) and 
34 Coldani Marsh/White Slough (Conservation Zone 4) giant garter snake subpopulations and within 
35 larger patches of protected upland and cultivated lands for giant garter snake. 

36 Protection for nontidal aquatic and wetland natural communities restoration in Conservation Zone 2 
37 will meet the following zone-specific parameter. 
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Secure lands to restore up to 200 acres of nontidal marsh that functions as aquatic habitat for 
the giant garter snake, in locations to benefit the Yolo Basin/Willow Slough giant garter snake 
subpopulation. 

Protection for nontidal aquatic and wetland natural communities restoration in Conservation Zone 4 
will meet the following zone-specific parameter. 

Secure lands to restore up to 200 acres of non tidal marsh that functions as aquatic habitat for 
the giant garter snake, in locations to benefit the Coldani Marsh/White Slough.giant garter snake 
subpopulation. 

The specific amount of marsh that will be restored will be determined based on results of site
specific habitat assessments of the Yolo Basin/Willow Slough and ColdaniMarsh/Whit~ Slough 
subpopulations to determine the extent of marsh restoration needed in tl'ac:h location to maximize 
conservation benefits for the species. 

Additional criteria for siting non tidal aquatic and wetland natural communities ctre provided under 
Reserve Design Requirements by Species, Giant Garter Snak~. Nontidalaq~atjc and, wetland 
restoration requirements are further described under CM10 Nontidal Marsh Restoration. 

Seasonally Inundated Floodplain and Riparian Natura{ Community 

As described in CM7 Riparian Natural Community Restoratlon, th;. BDCP Implementation Office will 
secure sufficient lands to restore at least 5,000 acres of riparian natural community. Most of the 
5,000-acre riparian restoration target will be accomplished within an area of at least 10,000 acres to 
be secured for seasonally inundated floodplain restoration per CMS Seasonally Inundated Floodplain 
Restoration. 

22 The BDCP Implementation Office will &ecure ahd p:totect sufficient lands for seasonally inundated 
23 floodplain and riparian natural community restoration to meet siting and design requirements 
24 specified in CMS Seasonally Inundated Floodplain Restoration, CM6 Channel Margin Enhancement, 
25 and CM7 Riparian Natural Community Restoration. 

26 Additionally, the BDCP im.plenitmtatldh Office will secure and protect at least 750 acres of existing 
27 riparian natural community in Conservation Zone 7. At least 200 acres of this will consist of 
28 occupied riparian brush rabbit habitat, as described in Reserve Design Requirements by Species, 
29 Riparian Brush Rabbit 

3 0 Cultivated Lands 

31 The follm.yingcriteria will be used to select cultivated lands to be maintained under the Plan. 

32 Effectiveness in contributing towards achieving multiple biological goals and objectives. 

33 Proximity to active Swainson's hawk nesting territories. 

34 Proximity to greater sandhill crane roost sites. 

35 Potential to support crops that provide high-value Swainson's hawk andjor greater sandhill 
36 crane foraging habitat. 

37 Proximity to habitat occupied by the Coldani Marsh/White Slough and Yolo 
38 Slough giant garter snake populations. 
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1 Opportunities to incorporate riparian corridors into cultivated land preserves. 

2 Opportunities to protect patches of other high-value habitats, such as oak groves, wetlands, tree 
3 and hedgerows, that are interspersed among agricultural fields. 

4 The BDCP Implementation Office will protect cultivated lands as follows. 

5 Maintain 4,600 acres of rice lands or similarly functioning agriculture to provide habitat for 
6 giant garter snake, western pond turtle, tricolored blackbird, white-tailed kite, waterfowl, and 
7 migrant shorebirds in Conservation Zone 2. 

8 Maintain 19,800 to 33,700 acres of nonrice cultivated lands as foraging habftat for Swainson's 
9 hawk. 

10 Select cultivated lands to provide connectivity between other protected lancj.s. 

11 Maintain small patches of important wildlife habitats associated with BI}!;P conserved cultivated 
12 lands, including isolated valley oak trees, trees and shrubs alongfield bordets and roadsides, 
13 remnant oak groves, riparian corridors, water conveyance channels, gt:asslands; and wetlands. 

14 Additional siting and design criteria for cultivated lands are provided tn .. Reserve Design 
15 Requirements by Species for greater sandhill crane and Swai:nso~'~ hawk. 

16 Reserve Design Requirements by Species 

17 [Note to Reviewers: These species-specific requirements are likely to change as a result of the 
18 Terrestrial Technical Team coordination process.] 

19 Although the conservation needs for most ofthe BDCP covered species will be met through the 
20 natural community and conservation zone.:t,;riteria described above, the following additional species-
21 specific protection and restor~tion criteria are trecessary to ensure that conservation needs and 
22 regulatory standards are nt~t forthe~e key species. These criteria were designed to provide as much 
23 flexibility as possible while me~ting the conservation needs of the species. 

24 Giant Garter Snake 

25 Habitat protection afid restoration to support subpopulations. Non tidal freshwater marsh will 
26 be restorea in locations to. benefit the Yolo Basin/Willow Slough (Conservation Zone 2) and Coldani 
27 MarshjWhi!e Slough (€onservation Zone 4) subpopulations of giant garter snake. The restoration 
28 acreage will be determined based on results of site-specific habitat assessments of the Yolo 
29 Slough and Coldani Marsh/White Slough (Conservation Zone 4) subpopulations to 
30 determine tlre·extent of marsh restoration needed in each location to maximize conservation 
31 benefits forth; species. 

32 Marsh will be restored within or adjacent to habitats occupied by these subpopulations and within 
33 larger patches of protected giant garter snake upland and cultivated lands. The BDCP 
34 Implementation Office will consult with species experts and use guidance provided in the giant 
35 garter snake recovery plan (U.S. Fish and Wildlife Service 1999Q) to determine specific locations and 
36 patch sizes, and develop specific restoration design criteria and implementation guidance 
37 (e.g., vegetation associations, edge habitat, bank slopes, wetland to upland ratio). 

38 Cultivated lands will be protected within or adjacent to habitat occupied by the Coldani 
39 Marsh/White Slough subpopulation of giant garter snake to establish a 1,000-acre preserve for this 
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1 subpopulation, and additional cultivated lands will be protected within or adjacent to habitat 
2 occupied by the Yolo Slough subpopulation to establish a 1,000-acre preserve 
3 for this subpopulation. The Implementation Office will consult with giant garter snake species 
4 experts to determine appropriate cultivated land protection in proximity to the existing 
5 subpopulations, proximity and connectivity with existing and restored non tidal perennial 
6 freshwater emergent wetland, and opportunities for population protection and expansion. The 
7 specific parcels of cultivated land conserved may vary among years to the extent that they are 
8 secured through limited-term conservation easements. 

9 Habitat protection and restoration to provide connectivity. Habitat connectivity, particularly 
10 hydrologic connectivity that supports giant garter snake movement and dispersal, is essential for 
11 protection of giant garter snake populations. Cultivated lands will be protected and tidal wetlands 
12 will be restored along a north-south corridor in Conservation Zone 4 to enhance (;Onnedivity and 
13 facilitate giant garter snake movement from the Coldani Marsh/White Slough..snbpopulation north 
14 to the Cosumnes River Preserve and to Stone Lakes National Wildlife ~efuge. 

15 Freshwater tidal habitat restoration, will include areas in Conservation Zone 4.to facilitate 
16 connectivity, dispersal, and movement of giant garter snakes into unoccupied suitable habitat in the 
17 Delta. 

18 The Implementation Office will protect a corridor thatv\lill comprise contiguous patches of 
19 cultivated lands, restored tidal and nontidal wett~nds, gra~s:land, vernal pool complex, and other 
20 seasonal wetlands. This corridor will extend from the Coldani Marsh/White Slough giant garter 
21 snake subpopulation area north toSton¢ Lakes Natioria) Wil~life Refuge, and to the extent possible 
22 will also connect to the Cosumnes River Preserve. The corridor will be configured to provide 
23 contiguous giant garter snake movementhabitat along this north-south corridor. To serve as a 
24 movement corridor to meet the needs of the gi<ird:.garter snake, the width of the corridor may not be 
25 less than 3,200 feet in any .location~ 

2 6 Greater Sandhill Crane 

27 The BDCP Implementation Office willsecure and protect lands to meetthe following reserve design 
28 requirements for greatersandhill crane. 

29 Cultivated lands forprotet:tion will be prioritized based on their ability to support compatible crop 
30 types for sazndhill cran¢ foraging habitat, including alfalfa fields, native grasslands, irrigated 
31 pastures, sudan grass, and cereals such as corn, wheat, barley, rye, oats, milo, and rice. The BDCP 
32 Implemet_ttation Office will secure and maintain cultivated lands to ensure that at any given time, 
33 within a foraging range of 6 kilometers from a roost site, at least 80% of conserved land will be 
34 suitable for the greater sandhill crane, allowing for the management of the land (i.e., through crop 
35 rotation change and flooding) as needed to ensure the continued value of the land in years to come. 

36 Additional siting and design requirements for greater sandhill crane habitat creation are provided in 
37 CM11 Natural Communities Enhancement and Management. 

38 [Note to reviewer additional detail will be provided in next draft to describe the quantity, quality, and 
39 location of cultivated lands to be protected for this species.] 
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Swainson's Hawk 

The BDCP Implementation Office will proftect 19,800 to 33,700 acres of cultivated lands as foraging 
habitat for Swainson's hawk, distributed within Conservation Zones 1, 2, 3, 4, and 7. Protection of 
these lands will meet the following criteria. 

Located within 8 miles ofSwainson's hawk foraging flight distance from riparian nesting 
habitats. 

Can support crops that provide suitable Swainson's hawk foraging habitat (such crops include 
alfalfa and low-growing row crops; rice crops, except during limited periods, orchards, and 
vineyards are unsuitable for Swainson's hawk foraging). 

[Note to reviewer additional detail will be provided in next draft to describe the quantity, quality, and 
location of cultivated lands to be protected for this species.] 

Riparian Brush Rabbit 

The BDCP Implementation Office will secure and protect lands to meet the following reserve design 
requirements for riparian brush rabbit. 

Of the 750 acres of riparian natural community to be protected, protect at least 200 acres of 
occupied riparian brush rabbit habitat in C()nserva:tion Zone 7. Occupied habitat will consist of 
riparian areas, contiguous with habitat witQ.riparian brush rabbit sightings, or capture events 
within the last years. 

Of the 5,000 acres protected for riparian restoratiop., secure and protect sufficient lands to 
restore 300 acres of early-to-l11id-succe~sional riparf~rt habitat that meets the ecological 
requirements of the riparian brush rabbitand that are within or adjacent to or that facilitate 
connectivity with existing occupied or potentially occupied habitat. 

Riparian Woodrat (San JottquiTI Valley} 

The BDCP Implementation Office will secure and protect lands to meet the following reserve design 
requirement for riparian woodrat. 

Of the 5,000 acres protected for riparian restoration, secure sufficient lands to restore 300 acres 
that meets the ecologlcal requirements of the riparian woo drat (i.e., dense willow understory 
and oakoverstor)') and that is within or adjacent to or that facilitates connectivity with existing 
occupied or potentially occupied habitat. 

The ecologicalrequipements for restored riparian woodrat habitat are described in CM7 Riparian 
Naturcti Community Restoration. 

Valley Elderberry Longhorn Beetle 

The BDCP Implementation Office will secure and protect lands to meet the following reserve design 
requirements for valley elderberry longhorn beetle. 

Secure and protect sufficient lands within drainages immediately adjacent to or in the vicinity of 
known populations of the beetle, to mitigate for impacts resulting from BDCP activities 
consistent with the (1999f!) valley elderberry longhorn 
beetle mitigation guidelines. 
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Plants 

The BDCP Implementation Office will secure and protect lands to meet the following reserve design 
requirements for covered plant species. 

Of the 8,750 acres of protected alkali seasonal wetland complex, vernal pool complex, and 
grassland natural community, protect 150 acres that support heartscale and brittlescale 
modeled habitat. 

Protect at least one unprotected occurrences ofbrittlescale in Conservation Zones 1, 8, or 11. 

Protect at least 2 currently unprotected occurrences of alkali milk-vetch in the Altamont Hills or 
Jepson Prairie Core Recovery Areas (Conservation Zones 1, 8 or 11). 

Protect and/ or establish at least 2 currently unprotected occurrences of Heckard's peppergrass 
in Conservation Zones 1, 8, or 11. 

Protect and/or establish at least 2 unprotected occurrences of San Joaquin :Spearscale in 
Conservation Zones 1, 8, or 11. 

Protect at least one unprotected occurrences of Carquinez goldenl)ush in Conservation Zones 1 
andjor 11. 

Preacquisition Surveys and Assessments 
~ 

The BDCP Implementation Office will develop andimplementprotocols for assessing lands being 
considered for acquisition. Preacquisition surveys wtll be conducted by qualified biologists and other 
qualified scientists or technical experts as appropriate un~er agreements with the landowners. 
Surveys will assess the physical andbiological ~ttributes ofthe lands and the extent to which 
acquisition would meet the BDCP biological goals and objectives and siting and design criteria and 
considerations described above. Surveys will also identify natural communities and covered species 
present or potentially present on thelands,for which measures provided in CM22 Avoidance and 

Minimization Measures would'apply. 

Site-Specific Restoration Plans 

Restoration will be implemented JOnsistent with site-specific plans for each project. Each site
specific plan will indud~the following elements. 

A description of thehydrology, topography, soils/substrate, and vegetation for the existing 
condition of the site, and the anticipated condition of the restored site. 

Ai:>plicabfe BDCPbiological goals and objectives to which the restoration would contribute. 

Success criteria for determining whether the desired condition for the restoration has been met. 

An implementation plan and schedule that describes site preparation, plantings and seeding, 
and irrigation, as applicable. 

Applicable avoidance and minimization measures as described in ill~lli!.lli.~""-'Tl¥f--fi 
and Minimization Measures. 

A description of maintenance activities and a maintenance schedule to be implemented until 
success criteria are met. 
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1 A description of contingency measures to be implemented if success criteria are not met within 
2 the established monitoring timeframe. 

3 These contingency measures will differ from adaptive management described in Section 3.6, 
4 Adaptive Management and Monitoring Program. These measures will be site-specific and will be 
5 targeted specifically toward meeting the success criteria indicated in the site-specific restoration 
6 plan. 
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3.4.4.3.4 Restoration Project Planning 

Restoration project planning will include a conceptual planning phase and a ]JrOject-specific phase. 
During the conceptual planning phase, conceptual designs will be developed for the purpose of 
evaluating alternatives based on the site selection and design considera~o~s described'above, and 
project feasibility will be evaluated. This phase will involve interagency ana sta~eholder 
coordination to examine and evaluate restoration opportunities. The conceptual planning phase will 

' result in the identification of site-specific restoration projects. 

Once each site-specific restoration project has been identified, the project-spet:ific phase will involve 
site acquisition, the preparation of a site-specific restoration plan (see Site-Specific Restoration Plans, 
above), and relevant project review and permitting. The restoration construction, monitoring, and 
management to achieve restoration success criterfa wilhhen~e impleihented consistent with the 
site-specific restoration plan, and long-term mohitoring and management will be implemented 
consistent with provisions under CM11 Natural Communities Enhancement and Management and 
Section 3.6, Adaptive Management and Monitoring Program. 

South Delta Restoration Planning 

The South Delta Habitat Worktitg Group is currently in the conceptual planning phase, as described 
above, for land acquisition and natural cemmunity restoration in the south Delta. This effort 
involves coordination with stak;eholders, a separate technical working group comprised of agency 
scientists, and a consultant te~rh of engine,ers and scientists. Groups participating in the South Delta 
Habitat Working Group ,include USAGE, DFG, South Delta Water Agency, Contra Costa Water District, 
San Joaquin County, San Joaquin Council of Governments, San Joaquin County Vector Control, North 
Delta Water Agency, Ame;ican Rivers, Ducks Unlimited, PRBO Conservation Science, River Partners, 
Kern County Watertfgency,Metropolitan Water District, Santa Clara Valley Water District, State 
Water Contractors, Westlands Water District, San Joaquin River Group Authority, River Islands LLC, 
and the Cities ofLathrop and Stockton. 

South Delta:RabitatWorking Group has identified, in concept-level planning, four south Delta 
corridors (Figure 3.4-7) for potential implementation of floodplain restoration. The corridors 
incorporate actions such as levee setbacks, creation of flood bypasses, riparian planting, and channel 
margin enhancement. This information is currently developed only at a conceptual level of detail, 
intended for the purpose of evaluating the relative potential benefits that each corridor may be able 
to provide. Further planning may detail plans in one or more corridors, as appropriate, for 
restoration as described above for project-level phases. 

The initial South Delta Habitat Working Group evaluation uses hydraulic models and a conceptual 
ecosystem assessment of the corridors to define positive and negative outcomes for species, 
habitats, water quality, flood conveyance, and flood risk reduction. These outcomes are evaluated 
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using the Delta Regional Ecosystem Restoration Implementation Plan (DRERIP) conceptual models 
and the DRERIP evaluation process, drawing on the expertise of a group of agency and academic 
scientists and engineers. This evaluation group will subsequently generate conclusions that can 
guide more focused implementation at locations where relative benefits are high and apparent risks 
are low. Outcomes that are uncertain will be identified, as will professional disagreements where 
existing scientific literature or empirical data are lacking. This transparent depiction of the 
outcomes, identification of uncertainties, and outlining of issues where disagreement may remain 
will allow subsequent planning and design efforts to concentrate on resolving uncertainty and 
disagreement through focused research or analysis prior to implementation. 

South Delta Habitat Working Group has identified the potential to implemer1t CM4 Tidal Natural 
Communities Restoration, CMS Seasonally Inundated Floodplain Restoration, CM6 Chami~JMargin 
Enhancement, and CM7 Riparian Natural Community Restoration in Corridors 2, 3_, and 4. All of these 
conservation measures, except CM4 Tidal Natural Communities Restoration, COIJld also be 
implemented in Corridor 1. While assessment and planning are presently limited to conceptual 
efforts, work to date has shown that the corridors provide substantial opportunfti(;ls to reestablish 
channel margin habitat and tidal marsh. These natural communities would be created via actions to 
set back levees and construct flood bypasses that would providaJhe ancillary benefit of 
redistributing flood flows away from river reaches that are ~1~re constraip.ed in terms of potential 
loss of human life and property damage. The re.sults of Phase 1 efforts for the south Delta will be 
used to guide a more focused effort to plan and implement projects in those locations found to have 
the highest potential benefits and the lowest flood management risk. 

Adaptive Management and Monitoring 

Each site will be managed in perpetuitY p.s described in CM11 Natural Communities Enhancement 
and Management. Restoration projects will inlt~~lly be managed and maintained consistent with the 
site-specific restoration plans until restoration success criteria have been met, and will henceforth 
be managed and monitored consistent with the long-term management and adaptive monitoring 
program, as described in Sectidn 3.6, Adaptive Management and Monitoring Program. 

3.4.5 Conservation Measure 4 Tidal Natural Communities 
29 Restoration 

30 Under CM4 Tidal Natural Communities Restoration, the BDCP Implementation Office will provide for 
31 the'restoration of at least 65,000 acres of tidal perennial aquatic, tidal mudflat, tidal freshwater 
32 emergent wetland, and tidal brackish emergent wetland natural communities within the BDCP 
33 (Figure 3.2-2). Tidal natural communities will be restored 
34 along a eontiguous gradient encompassing shallow subtidal aquatic 3, tidal mudflat, tidal marsh 
35 plain 4, and p.djoining transitional upland natural communities. The transitional upland areas, which 
36 are included in the 65,000-acre total, will accommodate approximately 3 feet of sea level rise in 
37 topographic settings, and can function as tidal marsh plain at some future time, if necessary. 

3 The shallow subtidal extends approximately from the mean lower low water elevation to 9 feet below the mean 
lower low water elevation. 

4 Tidal marsh plain extends from the mean lower low water elevation to the mean higher high water elevation. 
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1 The restoration will be phased to develop 5 14,000 acres within the first 10 years of 
2 implementation, 25,000 acres (cumulative) by year 15 ofp.I:Jan implementation, and 65,000 acres 
3 (cumulative) by year 40 of p.£lan implementation. This schedule includes 5 years of success 
4 monitoring following completion of restoration construction. 

5 Refer to Chapter 6, Plan Implementation, for details on the timing and phasing of CM4. The process 
6 for identifying specific lands and planning individual restoration projects is described in CM3 

7 Natural Communities Protection and Restoration. Refer to~~~~~~~~~~~""'--'~~~=~ 
8 a description ofmeasuresthat will be 
9 implemented to ensure that effects covered species ~-i-l+!-~±~'~fFti+H-+!ill~e!-ffll1*1~<+efi-(,H-'!~ 

10 measure will be avoided or minimizedRefer to Section 3.6, Adaptive Management and Monitoring 
11 Program, for a discussion of monitoring and adaptive management measures specificto this 
12 conservation measure. 

13 3.4.1.1 Purpose 

14 The primary purpose ofCM4 is to meet or contribute to biql~gical goals and objec;tives as identified 
15 in Table 3.4-6. The rationale for each of these goals and objectives is provided in Section 3.3, 
16 Biological Goals and Objectives. Through effectiveness monitorin~{ research, and adaptive 
17 management (Section 3.6, Adaptive Management an~ Monitm:;ing Progr::pm), the Implementation 
18 Office will address scientific and management uncertainties and help to ensure that these biological 
19 goals and objectives are met. 

2 0 Table 3.4-6. Biological Goals and Objectives Addressed by CM4 Tidal Natural Communities Restoration 
> ········ 

Biological Goal or Objective ;. How CM4 Advances a Biological Objective 

Goal L1: A reserve system with representative natural and semi-naturallandscapes consisting of a mosaic of 
natural communities that is adaptable to changing conditions to sustain populations of covered species and 
maintain or increase native biodiversity. 

Objective L1.3: Restore or create at least 72,809 Restore 65,000 acres of freshwater and brackish tidal 
acres of natural communities, including at least natural communities" as described under Section 
65,000 acres of tidally infhlE!nced natural 3.4.5.3.1, Required Actions. 
communities. .. 

Objective LV?: To accn.tn.m6date projected See Section 3.4.5.3.1 
future sea level rise, withln the 65,000 acres of 
tidal restoration include sufficient upland 
transitional areas adjacent to restored brackish 
and freshwater tidal emergent wetlands to 
permit th~,future tJ.pslope establishment of tidal 
emergent wetland communities; also include 
additional noncultivated upland to provide 
habitat and high-tide refugia for native wildlife. 

5 In achieving these targets the term developed means the complete reintroduction of tidal inundation to areas 
expected to develop as tidal natural communities. These target values represent the areas developed at the 
points in time identified. Development of fully functioning restored natural communities may take years 
subsequent to initial tidal inundation through the effects of natural processes on the constructed surface. 
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Conservation Strategy 

Biological Goal or Objective 

Objective L1.8: To accommodate projected 
future sea level rise, provide potential tidal 
marsh plain habitat within the anticipated future 
eastward position of the low salinity zone of the 
estuary. 

Chapter 3 

How CM4 Advances a Biological Objective 

See siting and design considerations discussed under 
West Delta -14e£HH'a'Hfl+t-~~9-01F!'tl.fi+!~-H't~-KlJ JH. 

Restoration in the West Delta ROA will provide tidal 
marsh plains within the anticipated future eastward 
position of the low salinity zone of the estuary with sea 
level rise. 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.5: Promote water quality 
conditions within the Delta that help restore 
native fish habitat. 

Objective L2.6: Maintain or increase life:-history 
diversity of native fish species and a diversity of 
spawning and rearing conditions for native fish 
species over time. 

Objective L2.9: Provide refuge habitat for 
migratil}g and resident covered fish species. 

Objective b2.10: Incr~asethe abundance and 
productivity of plankton and invertebrate 
species that prov'ide food production for covered 
fish species in the Delta waterways. 

Bay Delta Conservation Plan 
Administrative Draft 

Restoration of tidal brackish emergent wetland in areas 
that are currently managed wetlands in. Suisun Marsh 
ROA is expected to reduce p!'frfodic low dissolved oxygen 
events associated with the discharg~ of waters from 
lands managed as seasonal freshwater wetlands (Siegel 
2007). Suisun Marsh tidal natural communities 
restoration is also expected to provide cool water refugia 
for delta smelt. 

Tidal natural communities restoration is expected to 
increase rearing habitat arte;I for Chinook salmon, 
Sacramentcisplittail, andpos~ibly steelhead in the Suisun 
Marsh ROA; Chinook salmon (Sacramento River runs), 

sturgeon ,..a.H-4 
Slough ROA; 

CosumnesjMokelumne fall-run Chinook salmon, 
steelhead, delta smelt, and in the 
CosumnesjMokelumne ROA; Chinook salmon 
(Sacramento, San Joaquin, and Mokelumne river runs), 

and possibly steelhead in the West 
Chinook salmon 

produced in the San Joaquin River and other eastside 
tributaries, and possibly steelhead in the South Delta 
ROA. Tidal natural communitiesrestoration in West Delta 
ROA is also expected to improve future rearing habitat 
areas for delta smelt and longfin smelt within the 
anticipated eastward movement of the low salinity zone 
with sea level rise. 

Tidal natural communities restoration in West Delta ROA 
will accomplish this objective. 

Restoration of tidal natural communities as described in 
Section 3.4.5.3, Implementation, will contribute toward 
this objective. Restored emergent wetlands are expected 
to increase local production of organic materials and 
organisms that support the aquatic food web, and tidal 
action is expected to transport food resources via tidal 
channels to fish habitat. Food resources from the Suisun 
Marsh ROA would be transported to Suisun Bay to 
benefit rearing salmonids, and delta 
and longfin smelt. From Cache Slough ROA resources 
would be transported downstream of Rio Vista into the 
Delta and Suisun Marsh to benefit salmonids, ~;Faffi.EH'lte-
splittail, delta smelt, and From 
the CosumnesjMokelumne ROA resources would be 
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Conservation Strategy 

Biological Goal or Objective 

Chapter 3 

How CM4 Advances a Biological Objective 

transported into the east and central Delta to benefit fall
run Chinook salmon, steelhead, delta smelt, and 
c. migrating to and from the Cosumnes 
and Mokelumne Rivers, and to the east and central Delta 
to benefit juvenile salmonids, c '1-' delta 
smelt, and ·' r~ o Restoration in the 
West Delta and South Delta ROAs is expected to increase 
local food production for rearing salmonids and 
c. onh and increase availability and 
production of food in the western Delta and Suisun Bay 
by export via tidal flow. 

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to 
sustain native fish and wildlife species in the Plan Area. 

Objective L3.1: Protect and improve habitat 
linkages that allow terrestrial covered and other 
native species to move between protected 
habitats within and adjacent to the Plan Area. 

Objective L3.2: Promote connectivity between 
low salinity zone habitats and upstream 
freshwater habitats, and availability of spawning 
habitats for native pelagic fish species. 

Plan and implementt!dal natural 
communitiesrestorati'fln J:)'~ojects 'cqnsistent with the 
siting and design considerations for tll,e West Delta ROA. 
Tidal brackish restoration in tlle''Suisun Marsh and West 
Delta ROAs will improve connectivity, and provide a 
continuous teach P'(tidal marsh and subtidal aquatic 
natural commuhitleshet-w-een Yolo Bypass, the Cache 
Slough Cdmple~, and Suisun Marsh and Suisun Bay. 

The target acreage oftidal natural communitiescreation 
and the broad distribution of restoration project sites 
acros~th!'! ROA$ serve to increase connectivity by 
providing shallow-water rearing and migration habitats 

, across the range of tidal settings in the Delta. 

Goal TPANC1: Tidal perennial aquatic natural community that supports habitats for covered and other 
native species and that supports aquatic food web processes. 

Objective TPANC1.1: Within the ~S,OOOacres cl'K .. 
0 

See Required Actions. 
tidal restoration, restore or create atleast 10;000 
acres of tidal perennial ~quatic in Co~servatiotl· 
Zones 1, 2, 4, 5, 7, and 11 tnat support aql.latic 
food production and habitatforcovered and 
other native species. 

Goal TBEWNC1: Large expanses and interconnected patches of tidal brackish emergent wetland natural 
community. 

Objective TBEWNCt.1: Within the 65,000 acres See Required Actions and Minimum Restoration Targets. 
of tidal restoration, restore or create at least 
4,800 acres of tidal brackish emergent wetland in 
Conservation Zone 11. 

Objective TBEWNC1.2: Restore connectivity to 
isolated patches of tidal brackish emergent 
marsh where isolation has reduced effective use 
of these marshes by the species that depend on 
them. 

Plan and implement tidal natural communities 
restoration projects consistent with Required Actions. 

Goal TFEWNC1: Large, interconnected patches of tidal freshwater emergent wetland natural community. 
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Biological Goal or Objective How CM4 Advances a Biological Objective 

Objective TFEWNC1.1: Within the 65,000 acres See Section 3.4.5.3.3, Methods and Techniques, Freshwater 
of tidal restoration, restore or create at least Tidal Natural Communities Restoration. 
13,900 acres of tidal freshwater emergent 
wetland in Conservation Zones 1, 2, 4, 5, 6, 
and/or 7. 

Objective TFEWNC1.2: Restore tidal freshwater Plan and implement tidal natural communities 
emergent wetlands in areas that increase restoration projects consistent with Required Actions. 
connectivity among protected lands. 

Goal TBEWNC1: Large expanses and interconnected patches of tidal brackish emergent wetland natural 
community. 

Objective TBEWNC1.1: Within the 65,000 acres See Section 3.4.5.3.3, Methods and Techniqaes, Freshwater 
of tidal restoration, restore or create at least Tidal Natural Communities ltestoration. 
4,800 acres of tidal brackish emergent wetland in 
Conservation Zone 11. 

Notes: 
ROA = restoration opportunity area 

3.4.5.1 Problem Statement 

For descriptions of the ecological values and current condition of tidal natural communities in the 
Plan Area, see Chapter 2, Existing Conditions, and Section 3.3,Biological Goals and Objectives. Section 
3.3, Biological Goals and Objectives, also describes the need for tidal natural communities restoration 
as a component of the conservation strategies for each ofthe tidal natural communities and 
associated covered species, based em th~ exisfing conditions and ecological values of these 
resources. The discussion below desc):!t~esexisti~gconditions and tidal natural communities 
restoration opportunities in each of the RQAs. 

3.4.5.1.1 Suisun Marsh Restoration Opportunity Area 

11 Suisun Marsh ROA,encoinpasses the Suisun Marsh and is at the western end of the Plan Area, in 
12 Conservation Zone ll. Suisun Marsh is the largest brackish marsh complex in the western United 
13 States. The majority of historic brackish tidal marsh has been lost; only approximately 8,300 acres 
14 remain in Sl,lisun Marsh. This loss of tidal marsh has greatly reduced the availability and quality of 
15 spawning arid rearing habitat for many native species by reducing the input of organic and inorganic 
16 material ai1d food r.esources into adjoining deep water habitats (sloughs and channels) and the 
17 downstreafi\ bay and estuary. This loss of brackish tidal marsh has also greatly reduced the extent 
18 and quality of habitat for native wildlife and plants adapted to the tidal marsh environment, 
19 including many of the covered species. 

20 Those areas suitable for tidal natural communities restoration in Suisun Marsh ROA consist of diked 
21 wetlands that are managed for waterfowl and experience little natural tidal action. These managed 
22 areas are separated from tidal sloughs by gated culverts and other gated structures that control 
23 water exchange and salinity. Waterfowl club managers control the timing and duration of flooding to 
24 promote growth of food plants for waterfowl. Some of these are managed as perennial wetlands, 
25 others are dry-managed during the summer and early fall months, and are then prepared for 
26 waterfowl habitat and hunting with a series of flood -drain-flood cycles. The periodic flooding and 
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Conservation Strategy Chapter 3 

1 discharge of managed wetlands can lead to periods of severely low dissolved oxygen (DO) events in 
2 adjoining water bodies, which causes acute mortality in at-risk fish species and impairs valuable fish 
3 nursery habitat. Co-occurring with these low DO levels are elevated levels of methylmercury, a 
4 neurotoxin endemic to the Delta that bioaccumulates in the foodweb and adversely affects fish and 
5 wildlife. 

6 The Suisun Marsh ROA provides opportunities for tidal natural communities restoration to 
7 accomplish the following objectives. 

8 
9 

10 
11 

12 
13 

14 
15 
16 

17 

18 
19 
20 

21 
22 

23 
24 

25 

Increase rearing habitat area for Chinook salmon, ~~HHe±+f-fl--so 
(Healey 1991; Siegel 2007). 

and possibly steelhead 

Increase the local production of food for rearing salmonids, and ~ffi:m:l-EH'lte-·SP 
al. 1982). 

(Kjelson et 

Provide an important linkage between current and future upstream restored habitat, such as 
Yolo Bypass/Cache Slough with Suisun Marsh/Bay. 

Increase the availability and production of food in Suisun Bay for juvenile and "adult delta and 
longfin smelt by exporting organic material via tid(\l flow from the inarsh plain and 
phytoplankton, zooplankton, and other organisms prad11ced in tidal shannels into the Bay. 

Provide local areas of cool water refugia for deitasmelt (Ei\rjght pers. comm.). 
"' ,~' ,,,, 

Reduce periodic low evepts associat;ed with the discharge of waters from 
lands managed as seasonal freshwater wetlands that would be restored as brackish tidal habitat 
(Siegel 2007; Enright pers. comm.). 

Increase the extent of habitat available for colonization by Suisun Marsh aster and soft-bird's
beak. 

Enhance and increasE:t the e~tent and connectivity of habitat for salt marsh harvest mouse, 
Suisun shrew, Californiadapper<rail, California black rail, and Suisun song sparrow. 

3.4.5.1.2 Cache Slough Restoration Opportunity Area 

26 The Cache ~tougl;l ROA includesthe southern end of the Yolo Bypass and lands to the west 
27 supporting a complex of~loughs and channels in Conservation Zones 1 and 2. The Cache Slough 
28 Complex supports multiple covered fish species and may be one of the last areas where delta smelt 
29 spawn and reat successfully. The Cache Slough Complex has been recognized as possibly the best 
30 fun<:tforting existingtidal natural communities area of the Delta. The complex includes Liberty 
31 Island, which . likely the best existing model for freshwater tidal natural community restoration in 
32 the Delta: for native fishes. Additionally, the Cache Slough Complex encompasses a substantial area 
33 ofland with elevations suitable for freshwater tidal natural community restoration that would 
34 involve few impacts on existing infrastructure or permanent crops relative to other areas of the 
35 north Delta. The Cache Slough Complex provides an excellent opportunity to expand the natural 
36 communities supporting multiple aquatic and terrestrial covered species. Based on existing land 
37 elevations, approximately 21,000 acres of public and private lands in the area are potentially 
38 suitable for restoration of tidal habitat. Areas suitable for restoration in the Cache Slough ROA 
39 include, but are not limited to, Haas Slough, Hastings Cut, Lindsey Slough, Barker Slough, Calhoun 
40 Cut, Little Holland, Yolo Ranch, Shag Slough, Little Egbert Tract, and Prospect Island. 
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Conservation Strategy Chapter 3 

1 Cache Slough ROA provides opportunities for tidal natural communities restoration to accomplish 
2 the following objectives. 

3 In conjunction with floodplain enhancement in the Yolo Bypass, re-establish the ecological 
4 gradient from river floodplain to tidal estuary and provide tidal wetland adjacent to open 
5 channel habitat that is characteristic ofless altered estuaries. 

6 Reduce bidirectional flows in Steamboat and Sutter Sloughs and the mainstem Sacramento River 
7 compared to tidal action under present conditions, thus significantly enhancing movement of 
8 juvenile salmonids through these waterways and potentially reducing their e{{posure to 
9 predators and the risk of impingement from the north 4.!2elta conveyanc~ "''"''"''"" 

10 Increase rearing habitat area for Chinook salmon (Sacramento River runs), ~&Fdtm'~Sd'H:e-~;p 
11 ~sturgeon (Healey 1991; Brown 2003; Essex Partnership ~009). 

12 
13 

14 
15 
16 
17 

18 
19 

20 
21 

22 

Increase the local production of food for rearing salmonids, ~SFe~-me+~-ffi...Spntt:aJ 
e:R*'flc-arta ~sturgeon (Kjelson et al. 1982; Siegel 2007). 

delta smelt, 

Increase the export of food in the Delta downstream of Rio Vista availal5Te to. juvenile salmonids, 
delta smelt, ~turgeon by exporting organic 

material from the marsh plain and phytoplankton, zooplankton, and other organisms produced 
in tidal channels into the Delta and Suisun Marsll (Siegel 2007). 

Expand habitat available for colonization by Mason'slilaeopsis. Suisun Marsh aster, JJ.Qelta 
mudwort, and Delta tule pea. 

,. 
Expand habitat for tricolored blackbird, Californi";:I black rail, and giant garter snake (in locations 
with a muted tidal range). 

3.4.5.1.3 CosumnEis/Mo~elumne Restoration Opportunity Area 

23 The CosumnesjMokelumne,ROA islocatedin the eastern portion of the Plan Area, in Conservation 
""""""" 

24 Zone 4. This ROA consists ptima.rily of cultivated lands and a complex of sloughs and channels at the 
25 confluence of the Cosumnes and.Mokelumne Rivers, providing an opportunity to create extensive 
26 gradients of tidal and nontidalwetlands. This ROA includes important sites of Areas suitable for 
27 restoration within the CosumnesjMokelumne ROA (Figure 3.2-2) include McCormack-Williamson, 
28 New Hope,Canal Ranch, Bract, and Terminous Tracts north of State Highway 12, and lands adjoining 
29 SnodgrassSlough, South Storie Lake, and Lost Slough. 

30 TheCQsumnes,IMokelurnne ROA provides opportunities to accomplish the following objectives. 

31 Increase rearinghabitat area for CosumnesjMokelumne fall-run Chinook salmon, steelhead, 
32 delta smelt, and (Healey 1991; Brown 2003). 

33 Increase the local production of food for CosumnesjMokelumne fall-run Chinook salmon, 
34 steelhead, delta smelt, and migrating to and from the Cosumnes and 
35 Mokelumne Rivers (Kjelson et al. 1982; Siegel 2007). 

36 Increase the availability and production of food in the east and central Delta available to juvenile 
37 salmonids, delta smelt, ~sturgeon by exporting 
38 organic material from the marsh plain and phytoplankton, zooplankton, and other organisms 
39 produced in tidal channels into the Delta (Siegel 2007). 
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Conservation Strategy Chapter 3 

Increase the extent of habitat available for colonization by side-flowering skullcap, Mason's 
lilaeopsis, Suisun Marsh aster, and Delta tule pea. 

Expand habitat for tricolored blackbird, California black rail, greater sandhill crane, and giant 
garter snake (in locations with a muted tidal range). 

3.4.5.1.4 West Delta Restoration Opportunity Area 

6 The West Delta ROA consists of multiple small areas where tidal natural communities can be 
7 restored in the western Delta, in Conservation Zones 5 and 6. It primarily supports cultivated lands 
8 and grasslands in areas that were historically tidal wetlands but have been dtked and hydrologically 
9 altered, isolating tidal natural communities in the Cache Slough Complex from Suisun Marsh. Areas 

10 suitable for restoration include Dutch Slough, Decker Island, portions of-Sherman lslaild, jersey 
11 Island, Bradford Island, Twitchell Island, Brannon Island, Grand Island, and -<1long portions of the 
12 north bank of the Sacramento River where elevations and substrates are suitable. 

13 The West Delta ROA provides opportunities for tidal natural communities .t;estoratton to accomplish 
14 the following objectives. 

15 Provide a continuous reach of tidal marsh and subtidal aquatic habitat associated with food 
16 productivity between current and future restoredhabitatsinthe ~ache Slough Complex and 
17 Suisun Marsh and Bay. 

18 Provide tidal marsh plain habitat within the anticipated future eastward position of the 
19 biologically important low salinity zone of the estuary with sea level rise. 

20 Increase rearing habitat area for ChinoQk salmon (Sacramento, San Joaquin, and Mokelumne 
21 River runs), and possibly steelhead (Healey 1991; Brown 2003). 

22 Improve future rearing haoitat areas for delta.smelt and longfin smelt within the anticipated 
23 eastward movement O:fthe low salinft}rzone with sea level rise. 

24 
25 

26 
27 
28 
29 

30 
31 

32 

33 
34 

35 
36 

Increase the local producticm of food for rearing salmonids, ~c.Fa+l'H3H-l:e-~;p 
covered species {Kjelson et al. 1982; Siegel 2007). 

and other 

Increase the availability,and production of food in the western Delta and Suisun Bay by 
exporting organic material vfa tidal flow from the marsh plain and organic carbon, 
phytoplankton, zooplankton, and other organisms produced in tidal channels into adjacent open 
water areas (Siegel2007). 

lrovide an lm~ortant linkage between current and future upstream restored habitat with 
downstream habitat in Suisun Marsh and Bay. 

Provide additional refugial habitat for migrating and resident covered species. 

Increase the extent of habitat available for colonization by Mason's lilaeopsis, Suisun Marsh 
aster, Welta mudwort, and Delta tule pea. 

Expand habitat for tricolored blackbird, California black rail, and giant garter snake (in locations 
with a muted tidal range). 
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Conservation Strategy Chapter 3 

1 3.4.5.1.5 South Delta Restoration Opportunity Area 

2 The South Delta ROA, located in Conservation Zone 7, consists primarily of cultivated lands and a 
3 riverine system including the San Joaquin River and its tributaries. Potential sites for restoring 
4 freshwater tidal habitat include Fabian Tract, Union Island, Middle Roberts Island, and Lower 
5 Roberts Island. The South Delta ROA provides opportunities for tidal natural communities 
6 restoration to accomplish the following objectives. 

7 Increase rearing habitat area for Chinook salmon produced in the San 
8 Joaquin River and other eastside tributaries, and possibly steelhead (Healey f991; Brown 2003). 

9 Increase the local production of food for rearing salmonids, Sacramento splittail, and other 
10 covered species (Kjelson et al. 1982; Siegel 2007). 

11 Increase the availability and production of food in the Delta and Suisun Bay by exportfrom the 
12 south Delta of organic material via tidal flow from the new marsh plain and organic carbon, 
13 phytoplankton, zooplankton, and other organisms produced in neWtidal channels (Siegel 2007). 

14 In conjunction with dual conveyance operations, suppott the expansion of:f;he current 
15 distribution of delta smelt into formerly occupied habitat areas. 

16 Increase the extent of habitat available for colonization ~yMason's lilaeopsis, lJ.delta mudwort, 
17 and Delta tule pea. 

18 Expand habitat for tricolored blackbird, California black. rail, greater sandhill crane, and giant 
19 garter snake (in locations with a muted tidal rarrge). 

20 3.4.5.2 Implementation 

21 3.4.5.2.1 

22 Tidal natural communities restoratiqn sites will be designed to support natural communities 
23 mosaics for sea level rise accorrimodatlon including_ecological gradient of shallow subtidal aquatic, 
24 tidal mudflat, tidal marsh, riparian habitats and transitional upland (within the sea level rise 
25 accommodation area!~anduplands (e,g., grasslands, cultivated lands above the sea level rise 
26 accommodation area), asappropriate to specific restoration sites. 

27 Actions to restore freshwaterand brackish tidal natural communities, as appropriate to site-specific 
28 conditions, will include the following measures. 

29 Secur.e lands, tn.fe~-title or through conservation easements, suitable for restoring tidal habitats 
30 and protect sufficient adjacent uplands to accommodate the future upslope establishment of 
31 tidal emergent wetland communities with sea level rise, and to provide upland habitat and 
32 refugfa for native wildlife (CM3 Natural Communities Protection and Restoration). 

33 Design and implement site-specific avoidance and minimization measures consistent with those 
34 described in and Minimization Measures" to minimize effects on 
35 covered species. 

36 Restore tidal wetland using techniques and methods described below (Methods and Techniques) 
37 to accomplish the following goals. 
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Conservation Strategy Chapter 3 

1 Reestablish tidal connectivity to reclaimed lands and reintroduce tidal exchange to currently 
2 leveed former tidelands. 

3 Restore and create sinuous and high density dendritic channel networks within the restored 
4 marsh plains. 

5 Restore tributary stream functions to establish more natural patterns of sediment transport 
6 and improve spawning conditions for delta smelt and other covered fish and 
7 macroinvertebrates. 

8 Design levee and dike breaches to maximize the development of tidal marsh plain and minimize 
9 hydrodynamic conditions that favor nonnative predatory fish. 

10 Measures to minimize the potential for methylation of mercury in restored tidal natural 
11 communities are described in CM12 Methylmercury Management. 

12 3.4.5.2.2 Minimum Restoration Targets 

13 Of the 65,000-acre restoration target, 44,400 acres must occur in particulat"ROAs. The remaining 
14 20,600 acres will be distributed among the ROAs (Figure3.2-2} consistent with the following 
15 minimum restoration targets. 

16 Restore 7,000 acres of brackish tidal natural community, of which at least 4,800 acres are tidal 
17 brackish emergent wetland, in Suisun Marsh ROA. 

18 Restore 5,000 acres of freshwater tidal natural co1.p.munity in the Cache Slough Complex ROA. 

19 Restore 1,500 acres offreshw(olter tidal natural community in the CosumnesjMokelumne ROA. 

20 Restore 2,100 acres offreshwat~r tidal natuxal community in the West Delta ROA. 

21 Restore 5,000 acres offreshwater tidal natural community in the South Delta ROA. 

22 Restoration actions distributed among the i{OAs will be implemented at the discretion of the BDCP 
23 Implementation Office based on land availability, practicability consideration, the siting and design 
24 considerations described below, and opportunities for meeting the biological goals and objectives. 
25 Priority will begivento.rest~ratton that meets multiple biological goals and objectives for multiple 
26 covered species. 

27 3.4.5.2.3 Methods and Techniques 

28 The folloWing generat methods and techniques will be used to achieve the purposes of CM4. 

29 Restoringna:tural remnant meandering tidal channels. 

30 Excavating channels to encourage the development of sinuous, high density dendritic channel 
31 networks within restored marsh plain. 

32 Modifying ditches, cuts, and levees to encourage more natural tidal circulation and better flood 
33 conveyance based on local hydrology. 

34 Prior to breaching, recontouring the surface to maximize the extent of surface elevation suitable 
35 for establishment of tidal marsh vegetation (marsh plain) by scalping higher elevation land to 
36 provide fill for placement on subsided lands to raise surface elevations. 

Bay Delta Conservation Plan 
Administrative Draft 

3-70 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047378-00080 



Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 
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1 Prior to breaching, importing dredge or fill and placing it in shallowly subsided areas to raise 
2 ground surface elevations to a level suitable for establishment of tidal marsh vegetation (marsh 
3 plain). 

4 Prior to breaching, cultivating stands of tules through flood irrigation for sufficiently long 
5 periods to raise subsided ground surface to elevations suitable to support marsh plain and 
6 breaching levees when target elevations are achieved. 

7 Freshwater Tidal Natural Communities Restoration 

8 Freshwater tidal natural communities will be restored by breaching or removing levees along Delta 
'0 

9 waterways. Tidal natural communities restored on deeply subsided Delta tracts and islands may 
10 require construction of cross levees or berms to isolate deeply subsidedl.ahds from inunqation, 
11 avoiding the creation of large areas of subtidal natural communities that c()uld favor nonnative 
12 predator or competitor species and disfavor covered fish species. Where required, levees or berms 
13 will be constructed to prevent inundation of adjacent lands. 

14 Where practicable and appropriate, portions of restoration. $ites will be J,""aised to elevations that will 
15 support tidal marsh vegetation following breaching. Depending on the.d:egree of subsidence and 
16 location, lands may be elevated by grading higher elevations to fill subsided areas, importing 
17 dredged or fill material from other locations, or planting tules or other appropriate vegetation to 
18 raise elevations in shallowly subsided areas over time through organic material accumulation. 
19 Surface grading will provide for a shallow elevation gradientfrom the marsh plain to the upland 
20 transition habitat. Based on assessments oflocal hydrodynamic conditions, sediment transport, and 
21 topography, restoration activities may be designed a~dhnplemented in a manner that accelerates 
22 the development of tidal channels VV"ithin restored marshplains. Following reintroduction of tidal 
2 3 exchange, tidal marsh vegetaqon is expeeted to establish naturally at suitable elevations relative to 
24 the tidal range. Depending on si~e-specffic conditi(ms and monitoring results, patches of native 
25 emergent vegetation may&~ plante{i to accelerate the establishment of native marsh vegetation on 
26 restored marsh plain surfaces. A conceptual illustration of restored freshwater tidal natural 
27 community is presented in Figure 3.4-8. 

28 Brackish Tidal Natural Community Restoration 

29 The brackish tidal hatural ~omm~nities will be restored by breaching or removing dikes along 
30 Montezuma and other Suisun Marsh sloughs and channels and Suisun Bay. Disconnected remnant 
31 sloughswill be reconnected to Suisun Bay and remnant slough levees will be removed to 
32 reintrodqce tid~l connectivity to slough watersheds. Tidal natural communities restored adjacent to 
33 farmed lands or lands managed as freshwater seasonal wetlands may require construction of dikes 
34 to main~in those land uses. Where appropriate, portions of restoration sites will be raised to 
35 elevations that would support tidal marsh vegetation. 

36 Depending on the degree of subsidence, location, and likelihood for natural accretion through 
37 sedimentation, lands may be elevated by grading higher elevations to fill subsided areas, importing 
38 dredged or fill material from other locations, or planting appropriate native vegetation to raise 
39 elevations in shallowly subsided areas over time through organic material accumulation prior to 
40 breaching dikes. Surface grading will be designed to result in a shallow elevation gradient from the 
41 marsh plain to the upland transition habitat. Remnant disconnected tidal channels will be restored if 
42 present in restoration sites to accelerate development of marsh functions. Existing tidal channels 
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1 may also be deepened or widened if necessary to increase tidal flow. Based on assessments of local 
2 hydrodynamic conditions, sediment transport, and topography, restoration sites may be graded to 
3 accelerate the development of tidal channels within restored marsh plains. Following reintroduction 
4 of tidal exchange, tidal marsh vegetation is expected to naturally establish at suitable elevations 
5 relative to the tidal range. Depending on site-specific conditions and monitoring results, patches of 
6 native emergent vegetation may be planted to accelerate the establishment of native marsh 
7 vegetation on restored marsh plain surfaces. A conceptual illustration of restored brackish tidal 
8 habitat is presented in Figure 3.4-9. 

9 Because land surface elevations in Suisun Marsh are relatively homogenous, opportunities to 
10 provide linkages to upland habitats are limited to restoration sites that are located along the fringe 
11 of Suisun Marsh. Dikes constructed to restore tidal natural communities rtilhe interior of Suisun 
12 Marsh will be designed with low gradient slopes supporting high marsh and uplal)d vegetation to 
13 provide flood refuge habitat. Where appropriate, higher elevation islands ofupland habitat within 
14 restored tidal habitat may also be created to provide flood refuge for ~arsh wildlife. 

15 3.4.5.2.4 Siting and Design Considerations 

16 Tidal natural communities restoration sites will be designed to support habitat mosaics and an 
17 ecological gradient of shallow subtidal aquatic, tidal mudfl'at;tidal mars~, transitional upland and 
18 riparian natural communities, and uplands (e.g.J!~rasslan4s, cultivated lands) for sea level rise 
19 accommodation, as appropriate to specific restota,tion sites. 

20 The BDCP Implementation Office will consider the following restoration variables in the design of 
21 restored freshwater tidal natural communities. 

22 Distribution, extent, location, and configuration of existing and proposed restored tidal natural 
23 communities areas. 

24 Potential for improvingltabitathnkages that allow covered and other native species to move 
25 among protected habitatS Within and adjacent to the Plan Area. 

26 For tidal bracki~h restoration,' distribution of restored tidal natural communities along salinity 
27 gradients to optimizeth~rahge and habitat conditions for covered species and food production. 

28 Predicted tidal range at tida1 natural communities restoration sites following reintroduction of 
29 tidal exchange. 

30 S . .ize and location oflevee breaches necessary to restore tidal action. 

31 Ctoss~sectional profile of tidal natural communities restoration sites (elevation of marsh plain, 
3 2 topogr11phic :diversity, depth, and slope). 

33 Density and size of restored tidal channels appropriate to each restoration site. 

34 Potential hydrodynamic and water quality effects on other areas of the Delta. 

35 Restoration for tidal natural communities will include the following design considerations. 

36 Marsh plain vegetation. In the Suisun Marsh ROA, restored tidal marsh plains will be 
37 dominated by native brackish marsh vegetation (e.g., pickleweed, saltgrass) appropriate to 
38 marsh plain elevations, mimicking the composition and densities of historical Suisun Bay 
39 brackish tidal marshes. Other ROAs will be vegetated primarily with tules and other native 
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Conservation Strategy Chapter 3 

freshwater emergent vegetation to reflect the historical composition and densities of Delta tidal 
marshes. Following establishment of tidal exchange, restored natural communities will be 
monitored to assess the establishment of native and invasive nonnative plants. If indicated by 
monitoring results, the Implementation Office will implement invasive plant control measures to 
help ensure the establishment of native marsh plain plant species. 

Hydrodynamic conditions. Tidal natural communities restoration will be designed, within 
restoration site constraints, to produce sinuous, high density, dendritic networks of tidal 
channels that promote effective tidal exchange throughout the marsh plain and provide foraging 
habitat for covered fish species. 

Flow velocities. Marsh channels and levee breaches will be designed to maintaitlf1ow velocities 
that minimize conditions favorable to the establishment of nonnative submerged atrd floating 
aquatic vegetation and habitat for nonnative predatory fish. 

Tidal action. Following breaching and reintroduction of tid<rl ;;:tction to restoration sites, tidal 
action will begin the natural process of sediment movement and the restoreabottom contours 
will evolve. A discussion of the types of changes expected is provided in Appendix 3.B, Marsh 
Evolution [Note to Reviewers: Previously Appendix N-4; this appendix is still in preparation]. 

Environmental gradients. As determined by site-specific constraints, tidal natural 
communities restoration actions will be destgnedtoprovidean ecological gradient among 
subtidal, tidal mudflat, tidal marsh plain, riparian, and upland habitats to accommodate the 
movement of fish and wildlife species and provide flood .refuge habitat for marsh-associated 
wildlife species during high water events. In addition, by;_protecting higher elevation lands 
adjacent to restored marsh plains, these areas will be available for future marsh establishment 
that may occur as a result of sea-levelrise. 

Shallow subtidal aquatic habitat. Rest:oredshallow subtidal aquatic habitat is expected to 
support, depending onlocation, delt:a smelt, longfin smelt, juvenile salmonid rearing, sturgeon, 
and lamprey habitat. Shallow freshwater .subtidal aquatic habitat in some portions of the Delta 
support large numbers of nonnative predatory fish and extensive beds of nonnative submerged 
aquatic vegetation. that adversely affect covered fish species. In other portions of the Delta, 
shallow subtidalhabitatprovide; ~uitable habitat for native species, such as delta smelt in the 
LibertylsEutd/Cache Slough area, and does not promote the growth of nonnative submerged 
aquatic vegetation. Because it may generate habitat for nonnative predators, it is not a goal of 
the BDCP~o restoreJarge areas of shallow subtidal aquatic habitat; rather, shallow subtidal 
aquatic habitat wiHresult as part of the restoration of freshwater tidal marsh plain where land 
surface elevations within restoration sites are subsided below elevations that would support 
tidal marsh vegetation. Tidal natural communities restoration projects will be designed to 
mintmize the establishment of nonnative submerged aquatic vegetation, which may serve as 
habit<'\~.for nonnative predators. Early restoration projects will be monitored to assess the 
response of nonnative species to restoration designs and local environmental conditions. This 
information will be used to modify restoration designs and implementation methods, if 
necessary, over time to further improve habitat conditions for covered fish species. As described 
in CM13 Invasive Aquatic Vegetation Control, the BDCP Implementation Office will actively 
remove submerged and floating aquatic vegetation in subtidal portions of tidal natural 
communities restoration sites to reduce the levels of establishment of nonnative predators. 
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1 Siting and Design Considerations for Specific Restoration Opportunity Areas 

2 The BDCP Implementation Office will restore tidal natural communities in the Suisun Marsh and 
3 South Delta ROAs (Figure 3.2-2) based on the following additional siting and design considerations. 

4 Suisun Marsh ROA. Brackish tidal natural community will be restored in Suisun Marsh ROA in 
5 coordination with the Suisun Marsh Habitat Restoration and Management Plan, currently under 
6 development. Restored tidal natural communities will be designed to create ecological gradients 
7 that support a mosaic of tidal marsh, tide flat, shallow subtidal aquatic, and transitional upland 
8 habitats as appropriate to specific restoration sites. The selection and design of restored tidal 
9 natural communities in Suisun Marsh will consider potential hydrodynamic and water quality 

10 effects of the proposed restoration, including the effects on salinity intrusion, tidal mixing, and 
11 Delta salinity. 

12 Hydrodynamic modeling conducted for the Suisun Marsh Restoration Plan(DeGeorge pers. 
13 comm.) indicates that restoring tidal natural communities north pfMontezuma Slough would 
14 shift the low salinity zone westward and restoring tidal natural communities at sites adjacent to 
15 Suisun Bay would shift the low salinity zone eastward, potentially adversely affecting delta 
16 smelt habitat and water quality in the west Delta. Conseqt.ie~tly, implementation of tidal natural 
17 communities restoration projects in north and south Suisun Marsh Will be sequenced such that 
18 these potential effects will be minimized. 

19 South Delta ROA. To maximize benefits associated with restoration of tidal natural 
20 communities in the south Delta, tidal natural communities will not be restored until the north 
21 Delta diversion facilities become operational. Potential sites for restoring freshwater tidal 
22 natural communities include Fabian Tract, Union lsland,Middle Roberts Island, and Lower 
23 Roberts Island. Sites selected for rest0ratton would be dependent on the location and design of 
24 the selected conveyance pathwajr and operations for the through-Delta component of the dual 
25 conveyance facility. Selected sites wo,uld be those that would provide substantial species and 
26 ecosystem benefits with the sele.cted through-Delta conveyance configuration and most 
27 effectively avoid potential adverse e,ffects of south Delta SWP /CVP operations. In conjunction 
28 with dual conveyance operations,, tidal natural communities restoration in the South Delta ROA 
29 will be designed to support the expansion of the current distribution of delta smelt into formerly 
30 occupied ha~tt~t ar~as. 

31 

32 

3.4.6 :tonservation Measure 5 Seasonally Inundated 
Floodplain Restoration 

33 UnderCMS Seas-onally Inundated Floodplain Restoration, the BDCP Implementation Office will set 
34 back rivet levees and restore 10,000 acres of seasonally inundated floodplains CM2 Yolo Bypass 
35 Fisheriesl!nhancement augments existing flood flows in the Yolo Bypass, while CMS Seasonally 
36 Inundated Floodplain Restoration restores floodplains that historically existed in the Plan Area but 
37 have been lost as a result of flood control and channelization. These restored floodplains will 
38 intentionally be allowed to flood occasionally to provide the benefits described in Section 3.4.6.1, 
39 Purpose. Restored floodplains will support valley /foothill riparian, non tidal freshwater perennial 
40 emergent, and nontidal perennial aquatic natural communities. Restored floodplains can remain in 
41 agricultural production as long as such activities are compatible with seasonal inundation and 
42 provide a habitat benefit to covered species (e.g., areas for rearing, foraging, and spawning by 
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1 covered fishes). CM5 actions will be phased, with at least 1,000 acres restored by year 15 and 
2 10,000 acres (cumulative) by year 40 of fJ-£lan implementation. 

3 Although seasonally inundated floodplain may be restored along channels in the north, east, and 
4 south Delta, the most promising opportunities for large-scale floodplain restoration are in the south 
5 Delta along the San Joaquin~, and Middle River~. CM 6 Channel Margin Enhancement 
6 CM7 Riparian Natural Community Restoration be combined with floodplain 
7 restoration to provide a broad mosaic of natural communities and ecological functions. 

8 Refer to Chapter 6, Plan Implementation, for details on the timing and phasing 
9 

10 a description of measures that will be implemented to ensure that effects~~~-~ 
11 be avoided or minimized. 

12 3.4.6.1 Purpose 

13 The primary purpose of CM5 is to meet or contribute to biological goals and objectives as identified 
14 in Table 3.4-7. The rationale for each of these goals and crbjectives is P:tovfded in Section 3.3, 
15 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
16 management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation 
17 Office will address scientific and management uncertainties and help to ensure that these biological 
18 goals and objectives are met. 

19 Table 3.4-7. Biological Goals and Objectives Addressed by CMS·Seasonally Inundated Floodplain 
2 0 Restoration 

Biological Goal or Objective··· ..•. How CMS Advances a Biological Objective 
0 

Goal L1: A reserve system with representative natural and semi-naturallandscapes consisting of a mosaic of 
natural communities that is adaptable to changing conditions to sustain populations of covered species and 
maintain or increase native biodiversity. 

~ 

Objective L1.1: Protect at least 31,000 acres of Floodplain restoration will allow the establishment 
existing natural communities, focusing on the highest of natural communities in the floodplain, including 
quality natural communiti~s and covered species riparian, fresh emergent wetland, and tidal mudflat. 
habitats. 

Objective L1.5: Includesuffici~nt non cultivated Floodplains will be restored with sufficient width to 
upland areas aCljacent to restored <md protected provide a transition from areas adjacent the main 
valley /foothill rip"arian to provide upland habitat channel that are frequently flooded, to more upland 
values and r~fugia from flooding. areas that seldom flood and typically provide upland 

'"· •. habitat values and refugia from most flood events. 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.t:Allow natural flooding regimes to 
promote regeneration of desirable natural 
community vegetation and structural diversity, or 
implement management actions that mimic those 
natural disturbances. 
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Biological Goal or Objective How CMS Advances a Biological Objective 

Objective L2.2: Allow natural flooding to promote Floodplain restoration will facilitate natural flooding 
fluvial processes, such that bare mineral soils are to promote fluvial processes and allow for 
available for natural colonization of vegetation, and colonization of native vegetation on floodplain soils. 
cause fresh deposits of sediments (i.e., fine sands and 
silt). 

Objective L2.3: Allow lateral river channel Floodplains will be restored with sufficient width to 
migration. allow lateral channel movement through the 

processes of erosion and deposition. 

Objective L2.4: Connect rivers and their floodplains Floodplain restoration will connect channels with the 
to recharge floodplain groundwater from mainstem vegetated floodplain, thus promoting the input of 
channels and allow input oflarge woody debris, other organic material andfnsects to ri\rers. 
leaves, and insects to rivers. ······ 

Objective L2.5: Promote water quality conditions Floodplain restoration is 'expected to improve water 
within the Delta that help restore native fish habitat. quality by allowingsedimentsand pollutants to filter 

out of floodwaters. . .... 

Objective L2.6: Maintain or increase life:-history Secondary or seasonal chai:mels anCi pools on the 
diversity of native fish species and a diversity of restoreO floodplain willtreate backwater salmonid 
spawning and rearing conditions for native fish and Samz~Inento splitta{l rearing and " 
species over time. splt~tail spawning habitat. 

Objective L2.10: Increase the abundance and ... · FloodWaters t:l"n the restored floodplain will benefit 
productivity of plankton and invertebrate species fish by cycling nutrients and producing abundant 
that provide food production for covered fish species p!ankton and aquatic insects (Jeffres et al. 2008). 
in the Delta waterways. ~ 

"'~, 

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to 
sustain native fish and wildlife species in the Plan Area. 

Objective L3.1: Protect and improve habitat···· ·· .. The restored floodplain and its associated vegetation 
linkages that allow terrestrial covered and either is expected to establish or enhance habitat linkages 
native species to move between protecteq habitats along rivers for terrestrial wildlife. 
within and adjacent to the Plan Area~ 

2 The success of CM6 Channel ('Jal':gin Enhancement and CM7 Riparian Natural Community Restoration 
3 depends partlyon CM5,because those conservation measures will be implemented in restored 
4 floodplains. Biological goals i:lnd objectives specifically related to CM6 and CM7 are addressed in 
5 Section 3.3, Biological Goals and Objectives. 

6 3.4.6.1 Problem Statement 
' 

7 For descriptions of the ecological values and current condition of floodplain habitat in the Plan Area, 
8 see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3, 
9 BiologicalGoals and Objectives, also describes the need for floodplain habitat restoration as a 

10 component of the conservation strategies for terrestrial and aquatic communities and associated 
11 covered species, based on the existing conditions and ecological values of these resources. 

12 The discussion below describes conditions that will be improved through implementation of CM5. 

13 Channel straightening and levee construction have disconnected river channels from their historic 
14 floodplains over much of the Plan Area, resulting in the reduction, degradation, and fragmentation of 
15 seasonally inundated floodplain and its associated natural communities. The result has been a 
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1 substantial loss of high-value spawning and rearing habitat for a decrease in 
2 rearing and foraging habitat for salmonids, a decrease in primary productivity and therefore food 
3 availability to planktivorous fishes, and a decline in the abundance and distribution of floodplain-
4 associated species, including Chinook salmon, and slough thistle. 

5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 

27 
28 
29 
30 
31 
32 

33 

34 

Although some ~~ffl.e.l'ttfl>-S spawning occurs on shallow margins of existing channels every 
year, floodplains are highly productive and, when inundated, are used more heavily than channel 
margin habitat for spawning and larval rearing. The isolation of Delta islands and wetlands behind 
levees has removed or degraded large areas of high-quality juvenile and adult i'l-i±i~-HH:!+lt&-s 
rearing habitat. In the 1960s and 1970s, increased 
downstream water conveyance and reinforced levees by clearing and installing riprap on levees in 
the lower Sacramento River. These actions further reduced or eliminated suitable reahng habitat for 

downstream from the city of Sacramento by substantially reducing the area of 
shallow channel margin habitat. 

Juvenile salmon use natural stream banks, floodplains, marshes, andshallow water. habitats as 
rearing habitat during out-migration. Juvenile Chinook salmon rearing hab.itat hasbeen 
compromised by floodplain modifications (Brandes and McLaht2001) .. This loss of foraging and 
rearing habitat has contributed to reduction in the abundance arid distribution of all anadromous 
salmonids in the Plan Area. 

Several species of plants have also experienced a reduction in abundance and distribution related to 
the loss of the historic floodplain. Slough thistle is generally found in the portions of channels that 
flood at high water and on the banks of floodwater convey~nce canals and drains (Griggs pers. 
comm.~; R:-Hansen pers. comn1.~}. The reductio~ in slough thistle occurrence in the Plan 
Area is likely related to the loss of~caur habitat found in and along floodplains. The loss of woody 
debris and stumps that are typically associated with well-connected floodplain habitat are likely 
partially to blame for the limited distribution and abundance of side-flowering skullcap, as this 
species grows on decaying wood along channel banks. 

For descriptions anhe ecological y:aluesand current condition of natural communities within 
floodplains in the Plap A:n~a, see Chapter 2, Existing Conditions and Section 3.3, Biological Goals and 
Objectives. Section 3.3,.piologi:cal Goals and Objectives also describes the need for floodplain 
restoratiotfas a comporieht of the ecosystem-level conservation strategy and strategies for natural 
communities and associated with floodplains, based on the existing conditions and ecological values 
of these resources. 

3.4.6.3 Implementation 

3.4.6.3.1 Required Actions 

35 Site-specific projects will restore seasonally inundated floodplain. Preparatory actions for each 
36 project will include interagency coordination, feasibility evaluations, site or easement acquisition, 
37 modifications to agricultural practices, engineering design, development of site-specific plans, and 
38 environmental compliance, if necessary, as described in CM3 Natural Communities Protection and 
39 Restoration. 

40 A conceptual illustration of restored seasonally inundated floodplain with associated channel 
41 margin enhancement and riparian restoration is presented in Figure 3.4-10. Because restoration 
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1 may require modification oflevees that serve flood management functions, floodplain habitats will 
2 be restored in a manner that maintains flood conveyance capacity. Actions to restore seasonally 
3 inundated floodplain habitats may include but are not limited to the following. 

4 Set levees back along selected river corridors and remove or breach levees thereby rendered 
5 nonfunctional. 

6 Remove existing riprap or other bank protection to allow for channel migration between the set-
7 back levees through the natural processes of erosion and sedimentation. This will reestablish 
8 floodplain processes and support creation and maintenance of spawning and rearing habitat. 

9 
10 
11 

12 
13 

14 
15 
16 

17 
18 

19 
20 

21 
22 
23 

24 
25 
26 

27 
28 
29 

30 

Modify channel geometry in unconfined channel reaches or along channels levees are set 
back in order to create backwater salmonid and ~t-f.i'tme++te-·SP 
splittail spawning habitat. 

Expand river floodplain habitat, including creating and expanding new floodway bypasses to 
restore rearing habitat and spawning habitat .. 

Increase the amount of functional floodplain habitat to increase the qu;:uiftty and quality of 
rearing habitat for salmonids and sturgeon and spawninghabitat for Sacrariwnto splittail, and to 
generate food resources for pelagic species. 

Secure lands, in fee-title or through conservation easerr{ents, suitable for restoration of 
seasonally inundated floodplain. 

Selectively grade restored floodplain surfaces to provide for drainage of overbank flood waters 
such that the potential for fish stranding is minimized. 

Lower the elevation ofrestor~~fioodplainsurfaces or modify river channel morphology to 
increase inundation frequency at;td duration and to establish elevations suitable for the 
establishment of riparian vegetati6nby either active planting or allowing natural establishment. 

Continue to farm in the fl~~dplain c?nsistent with achieving biological and flood management 
objectives, engaging in fanning practices and crop types that provide high benefits for covered 
fish species. 

In cases "Vhere farrping is no longer feasible or compatible with floodplain habitat goals, 
discontinue farmingwithin the setback levees and allow riparian vegetation to naturally 
establish on the floodplain or actively plant riparian vegetation. 

3.4.6.3.2 Restoration Site Selection and Design Considerations 

31 Restoration sites for seasonally inundated floodplains will be selected based on the following 
32 considerations. 

33 Ability to meet or contribute to the applicable biological goals and objectives. 

34 Relative importance of the adjacent channel for use by covered species, especially by 
35 rearing/migrating juvenile salmonids. 

36 Estimated timing, frequency and duration of inundation periods relative to the anticipated range 
37 of estimated fluvial flow regimes and sea level conditions influenced by climate change and 
38 potential management changes (i.e., the San Joaquin River Restoration Program's Restoration 
39 Flow Regime). 
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Flood conveyance and risk reduction benefits provided relative to other potential restoration 
sites. 

Compatibility with ongoing agricultural uses. 

Restoration designs for seasonally inundated floodplains will consider the following elements. 

3.4.7 

Floodplain topography. Where appropriate, the topography of restored floodplains will be 
modified to reduce the risk of fish stranding and to provide topographic variability to increase 
hydraulic complexity when flooded. 

Connectivity. Where suitable landform is present, restored floodplains willbe located and 
designed such that flows exiting the floodplain pass through existing <!·I' restored tidal marsh to 
recreate historic landscape proximity and to provide for connectivity with adjacent uplands that 
result in transitional habitats and accommodate species movement. 

Habitat restoration on restored floodplains. Riparian forest and scrub vegetation will be 
actively or passively established in restored floodplain areas cohsistea:;tt with floodplain land 
uses and flood management requirements. Restored floodplains will provide the largest area 
available to meet the 5,000-acre target for restoration of woody riparian habitat under 
CM7 Riparian Natural Community Restoration, so about 80% pf the riparian habitat restoration 
will occur at these restored floodplain sites. E:stablisped woodYripariim vegetation will support 
habitat for riparian-associated covered sp~cies and provide cover and hydraulic complexity for 
covered fish species during inundation periotl;s. Riparian vegetation will also serve as sources of 
instream woody material for fish habitat, organic carbon in support of the aquatic food web, and 
macroinvertebrates (e.g., insects) that provide food for covered fish species ( CM7 Riparian 
Natural Community Restoration). 

Land use on restored floodplains, Restored floodplains may maintain existing agricultural 
uses that are compatible with the primary goal of restoring habitat for covered fish and wildlife 

"' species. To ensure compatibility, farmed .floodplains will comply with the following goals. 

Minimize the use ofpersistent herbicides and pesticides that are toxic to aquatic organisms. 

Practices that mint111ize disturbance of emergent woody vegetation and subsequent forest 
deveJopment: ·· 

lnareas with low risk of methylmercury production, promote cover and hydraulic 
complexity forfish by providing structure and biomass from residual crop material. 

Provide sources of organic carbon in support of aquatic food web processes during 
imlnd~tion periods by leaving crop waste onsite. 

Conservation Measure 6 Channel Margin Enhancement 

34 Under CM6 Channel Margin Enhancement, the BDCP Implementation Office will restore 20 linear 
35 miles of channel margin habitat by improving channel geometry and restoring riparian, marsh, and 
36 mudflat habitats on the inboard side oflevees. Linear miles of enhancement will be measured along 
37 one side or the other of a given channel segment: if both sides of a channel are enhanced for a length 
38 of 10 miles, this will account for a total of 20 miles of channel enhancement. At least 5 miles will be 
39 enhanced by year 10 of Plan implementation, and enhancement will then be phased in S-mile 
40 increments at years 20, 25, and 30, for a total of 20 miles at year 30. Based on results of effectiveness 

Bay Delta Conservation Plan 
Administrative Draft 

3-79 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047378-00089 



Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Conservation Strategy Chapter 3 

1 monitoring for this conservation measure, the Implementation Office may elect to enhance up to an 
2 additional 20 miles of channel margin (for a total of 40 miles) through the adaptive management 
3 decision-making process. 

4 This conservation measure provides an overview of and guidelines for implementing channel 
5 margin enhancement. Additional information on channel margin enhancement suitable to 
6 implementing projects in the field will appear in detailed design and permitting documents for the 
7 projects as they are proposed, developed, and permitted. 

8 Refer to Chapter 6, Plan Implementation, for details on the timing and phasing ofCM6. Refer to 
9 

10 a description of measures that will be implemented to ensure that covered species 
11 be avoided or minimized. Refer to Section 3.6, 
12 Adaptive Management and Monitoring Program, for a discussion of monitoring arid adaptive 
13 management measures specific to this conservation measure. 

14 

15 
16 

17 
18 
19 
20 

21 

I 

3.4.7.1 Purpose 

The primary purpose ofCM6 is to meet or contribute tobiologital goals:and objectives as identified 
in Table 3.4-8. The rationale for each of these go~l~and objfil~tives tsprovtded in Section 3.3, 
Biological Goals and Objectives. Through effectiv~ness monitoring, research, and adaptive 
management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation 
Office will address scientific and management unce:rtainties t9 help ensure that these biological 
goals and objectives are met. 

Table 3.4-8. Biological Goals and Objed:i~f!S Addressed by CM6 Channel Margin Enhancement 

Biological Goal or Objective ·. ..·.·. How CM6 Advances a Biological Objective 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.4: Connect rivers and their 
floodplains to recharge tlocrdplain • ······················· 
groundwater from mainstem chan.nels 
and allow input ciflarge wo6d:y debrfs, 
leaves, and insects to rivers. 

Objective L2.5: Ftromote water quality 
conditions within tne Delta that help 
restore natiVt:fish habitat. 

w. 

Objective U:6: Maintain or increase life: 
history diversity of native fish species and 
a diversity of s~awning and rearing 
conditions for native fish species over 
time. 
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organic material (e.g., leaf and twig drop) and insects. 
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and Wildlife Service 2004), which will help reduce water 
temperatures for covered salmonids. 
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for Sacramento splittial spawning (Sommer et al. 2001a, 2002, 
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Biological Goal or Objective How CM6 Advances a Biological Objective 

Objective L2.10: Increase the abundance Establishment of riparian vegetation on channel margins will 
and productivity of plankton and provide inputs of organic material (e.g., leaf and twig drop) into 
invertebrate species that provide food channels, resulting in increased production of zooplankton and 
production for covered fish species in the macroinvertebrates that serve as or support production food for 
Delta waterways. covered fish species. It will also increase the production and 

export of terrestrial invertebrates into the aquatic ecosystem 
(Nakano and Murakami 2001) where riparian vegetation is 
restored adjacent to channels to provide food for covered fish, 
western pond turtle, and California red-legged frog. 

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to 
sustain native fish and wildlife species in the Plan Area. 

Objective L3.1: Protect and improve Although channel margins will ontY:be enhanced al6~g channels 
habitat linkages that allow terrestrial that provide rearing and outmigration habttat for juvenile 
covered and other native species to move salmonids, and the riparian vegetation along channel margins 
between protected habitats within and will only be established in narrow strips, the riparian vegetation 
adjacent to the Plan Area. may provide limited opportunities for tnovetnent of terrestrial 

species as an ancillaJ.Y l::lenefit of channel margin enhancement. 

Objective L3.3: Support the movement of Channel margin habitat enhancement is expected to increase 
larval and juvenile life stages of native connectivity ~mong s~lmonid rearing and outmigration habitat 
fish species to downstream rearing areas by prov!di1tg extensive linear patches of nearshore 
habitats. shallow:-water foragit1g ariel cover habitat. 

Goal L4: Reduce mortality of covered species in the Plan Area . 

Objective L4.2: Manage the distribution . Replacement of rip rap levee embankments with shallow-water, 
and abundance of established nonnative natural substrate neaFshore habitat is expected to reduce cover 
predators in the Delta to reduce for nQhnative fish predators, and thereby reduce the risk for 
predation on native covered fish species .. pr~datitln on native fish. 

Goal VFRNC1: Extensive wide bands or large patches of interconnected valley/foothill riparian forests, with 
locations informed by both existing and historical distribution. 

Objective VFRNC1.1: Restore or create Establishment of riparian vegetation along channel margins is 
5,000 acres of valley /foothill ripadari e~pected to contribute approximately 80 acres toward the 
forest. . ·. 5,000-acre objective . 

Goal TFEWNC1: Large, interconnected patches of tidal freshwater emergent wetland natural community. 

Objective TF£-WNC't.i: Withiij"the Although channel margin enhancement will not result in large 
65,000 acres of tidal restoration, restore patches of emergent wetland, it is expected to result in 
or create at least 13,900 acres of tidal establishment of emergent wetland around channel margins that 
freshwater emergentwetlan4 in will contribute to the 13,900-acre objective. 
Conserv~tion . .Zones 1, 2,4-;.p•, 6, andjor 7. 

3.4.7.2 Problem Statement 

3 For descriptions of the ecological values and current condition of channel margins in the Plan Area, 
4 see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3, 
5 Biological Goals and Objectives, also describes the need for channel margin enhancement as a 
6 component of the conservation strategies for terrestrial and aquatic natural communities and 
7 associated covered species, based on the existing conditions and ecological values of these 
8 resources. 

9 The discussion below describes conditions that will be improved through implementation of CM6. 
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Conservation Strategy Chapter 3 

Primary Delta channels serve as movement corridors for the covered fish species and support 
rearing habitat. 

Chinook salmon, Central Valley steelhead, and sturgeon use channel margin habitat for rearing and 
protection from predators; use low-velocity backwater habitats for spawning. 
Vegetation along channel margins contributes woody material, both instream and on channel banks, 
to increase instream cover for fish and enhance habitat for western pond turtle. 

Channel margins support valley foothill riparian, emergent wetland, and tidal mudflat natural 
communities. The riparian natural community provides nesting opportunities for Swainson's hawk 
and white-tailed kite. Although yellow-breasted chat, least Bell's vireo, and western yellow-billed 
cuckoo also nest in riparian vegetation, they require large, contiguous patch;es of vegetation 
therefore channel margin vegetation could provide a-migratory stop-over habitat for these species. 
Channel margins that support elderberry shrubs provide habitat for valley elderberry longhorn 
beetle. Channel margins also provide habitat for western pond turtle, and mudflats along channel 
margins provide habitat for Suisun Marsh aster, Mason's lilaeopsis, mUdJtVOrt, and Delta tule 
pea. 

Most channels in the Delta are flanked by levees. In these areas, channel margins lack the diversity 
and complexity of habitat conditions associated with unmodified channels. Because of the rip rap 
armoring on the levees, many channel margins are d~oid ()f:vegetatfo.n or have only low-quality 
vegetation for limited numbers of covered species. Without the vegetation along channel margins 
that would provide shade and nutrient inputs, ha~itat values . .for fish in these channels have 
declined. Both the quality and quantity of riparian; emergent wetland, and tidal mudflat habitat for 
covered terrestrial species have declined~ue to construction of channel-margin levees. Channel 
margin enhancement will improve channel~eometry and restore riparian, marsh, and mudflat 
habitats along levees, contributingtohigher survivorship of outmigrating juvenile Chinook salmon 
and benefiting the covered and othernative species associated with these natural communities 
along channel margins. 

3.4.7.3 Implementation 

28 Channel margin enhancementwill be achieved by implementing site-specific projects. Prior to 
29 enhancementconstruction (thepn-the-ground activities that will put the enhancements in place) for 
30 each project, preparatoryactions will include interagency coordination, feasibility evaluations, site 
31 acquisitiort, developrrh~nt ofsite-specific plans, and environmental compliance, as described further 
32 in (;f13.Natural,CommutJ.ities Protection and Restoration. After construction, each project will be 
33 monitored and ad~ptively managed to ensure that the success criteria outlined in the site-specific 
34 planare met;. Channel margin enhancement actions will often be implemented in conjunction with 
35 seasonally inundated floodplain and riparian habitat restoration conservation measures (CM5 and 
36 CM7, respectively). 

37 Channel margin enhancement will be performed only along channels that provide rearing and 
38 outmigration habitat for juvenile salmonids. These channels include the Sacramento River between 
39 Freeport and Walnut Grove, the San Joaquin River between Vernalis and Mossdale, and Steamboat 
40 and Sutter Sloughs (Figure 3.4-11 ), which are protected by federal project levees; and the salmonid 
41 migration channels in the interior Delta, such as the North and South Forks of the Mokelumne River, 
42 which are protected by levees not related to federal projects. 
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Conservation Strategy Chapter 3 

1 [Note to Reviewers: Figure 3.4-11 to show the river channels described is still pending, as is the 
2 estimate of the length of channel margin in these areas, which is needed to demonstrate there is 
3 sufficient enhancement opportunity. Additional siting and design guidelines will be defined based on 
4 actual channel margin enhancement projects that have been completed for other projects.} 

5 Channel margin enhancement, as appropriate to site-specific conditions, includes but is not limited 
6 to the following actions. 

7 Remove riprap from channel margins where levees are set back to restore seasonally inundated 
8 floodplain areas (CMS Seasonally Inundated Floodplain Restoration). 

9 Modify the outboard side of levees (Figure 3.4-12) or set back levees to create low floodplain 
10 benches with variable surface elevations that create hydrodynamic complexity and support 
11 emergent vegetation to provide an ecological gradient of environmental conditions: 

12 Install large woody material (e.g., tree trunks and stumps) into constructed low benches or into 
13 existing riprapped levees to provide physical complexity. 

14 Plant riparian and emergent wetland vegetation on created benches. 

15 These measures will be implemented along channels protected by levees in the Plan Area. Channel 
16 margin enhancements associated with federal project levee~ w'ill riot be implemented on the levee, 
17 but rather on benches to the outboard side of such levees (Figure 3.4-12). 

18 3.4.7.3.1 Siting and Design ConsideFations 

19 Channel margin enhancements will be designed to meet tlre applicable biological goals and 
20 objectives. Because channel margiti. enhancement will modify channels and levees with flood control 
21 functions, enhancements will.be implemented. to maintain or improve flood control functions. The 
22 Implementation Office will coordinate chann~l margin enhancement planning with the flood control 
23 planning efforts of the DWR, the Central Valley Flood 
24 Protection Board, and other floQd control agencies. 

25 The following elemen~ will b~ considered in the location and design of enhanced channel margins. 

26 The length: of channel rrfatgin that can be practicably enhanced. 

27 Conn~ctivity with existing channel margins supporting high functioning salmonid rearing 
28 habitat. 

29 The potential for riparian plantings to augment breeding and foraging habitat for riparian 
30 -1-i*e--Swainson's hawk, yellow-billed cuckoo, least Bell's vireo, tricolored 
31 bhtckbi.rd, and riparian brush rabbit" in proximity to known occurrences. 

32 The potential to create mudflats near known occurrences of Suisun Marsh aster, Mason's 
33 lilaeopsis, j::)Qelta mudwort, Delta tule pea and side-flowering skullcap, thereby creating 
34 opportunities for natural colonization of new habitat for these species. 

35 The potential cross-sectional profile of enhanced channels (elevation of habitat, topographic 
36 diversity, width, variability in edge and bench surfaces, depth, and slope). 

37 The potential amount and distribution of installed woody debris along enhanced channel 
38 margins. 
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Conservation Strategy Chapter 3 

3.4.8 

The extent of shaded riverine aquatic overstory and understory vegetative cover needed to 
provide future input oflarge woody debris and to moderate water temperatures to benefit 
covered fish. 

Conservation Measure 7 Riparian Natural Community 
Restoration 

6 Under CM7 Riparian Natural Community Restoration, the BDCP Implementation Office will restore 
7 5,000 acres of riparian forest and scrub in association with CM4 Tidal Natural Communities 
8 Restoration, eMS Seasonally Inundated Floodplain Restoration, and CM6 Chann¢1 MdrgJn 
9 Enhancement. Riparian forest and scrub will be restored to include the range of conditions 

10 necessary to support habitat for each of the riparian-associated covered species. CM7 actions will be 
' 11 phased, with 2,300 acres restored by year 15 and 5,000 (cumulative) acres r~stored by year 40 of 

12 f3"£lan implementation. 

13 Refer to Chapter 6, Plan Implementation, for details on the timing arrd phasing qf CM7. Refer to 
14 
15 a description of measures that will be implemented to ensure that covered species 
16 be avoid~d or minimized. Refer to Section 3.6, 
17 Adaptive Management and Monitoring Program, fora discussi~n ofmcinitoring and adaptive 
18 management measures specific to this conservation measure. 

19 

20 
21 
22 
23 
24 
25 

26 
27 

3.4.8.1 Purpose 

The primary purpose of CM7 is to meet or contribute to biological goals and objectives as identified 
in Table 3.4-9. The rationale for each ofthese goals and objectives is provided in Section 3.3, 
Biological Goals and Objectiyes.fP,rough ~ffecfiveness monitoring, research, and adaptive 
management (Section 3.6,Adaptive Management and Monitoring Program), the Implementation 
Office will address scientific ~n{i management uncertainties and help to ensure that these biological 
goals and objectives are met.. ' 

Table 3.4-9. Biological Goals and. Objectives Addressed by CM7 Riparian Natural Community 
Restoration ' 

Biqlogical Go:,l or Objective How CM7 Advances a Biological Objective 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.4: Connect rivers and their floodplains to 
recharge floo.dplain groundwater from mainstem 
channels and allow input oflarge woody debris, leaves, 
and insects to rivers. 

Objective L2.5: Promote water quality conditions 
within the Delta that help restore native fish habitat. 
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Conservation Strategy Chapter 3 

Biological Goal or Objective How CM7 Advances a Biological Objective 

Objective L2.10: Increase the abundance and Riparian restoration will provide inputs of organic 
productivity of plankton and invertebrate species that material (e.g., leaf and twig drop) where riparian 
provide food production for covered fish species in the forest and scrub is restored adjacent to channels, 
Delta waterways. resulting in increased production of zooplankton 

and macro invertebrates that serve as or support 
production food for covered fish species. It will 
also increase the production and export of 
terrestrial invertebrates into the aquatic ecosystem 
(Nakano and Murakami 2001)to provide food for 
covered fish, western pond turt:te, and California 
red-legged frog. ' 

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to 
sustain native fish and wildlife species in the Plan Area. 

Objective L3.1: Protect and improve habitat linkages See Section 3.4:8..3.2, Sitiirg t:tnd Design 
that allow terrestrial covered and other native species Considerations, below. 
to move between protected habitats within and 
adjacent to the Plan Area. 

Goal VFRNC1: Extensive wide bands or large patches of interconnected valley/foothill riparian forests, with 
locations informed by both existing and historical distribution. 

Objective VFRNC1.1: Restore or create 5,000 acres of See S"ection 3A.8.3.2, Siting and Design 
valley /foothill riparian forest. Considerations, below. 

Objective VFRNC1.3: Restore corridors of riparian See SectiOcl13.4.8.3.2, Siting and Design 
vegetation along 20 miles of channel margin in the ~onsiderfl~ions, below, and CM6 Channel Margin 
Sacramento and San Joaquin River systems to pr:,ovide Enhancement. 
habitat along important migratory routes for '\ 

anadromous fish and improve wildlife movement. 

·"'·. 
Goal VFRNC2: Increase structural diversity to include a mosaic of seral stages, age classes, plant zonation, 
and plant heights and layers characteristic of valley /foothill riparian community. 

Objective VFRNC2.1: Restore, maintain and enhance See Section 3.4.8.3.2, Siting and Design 
structural heterogeneity with adeqtj.ate vettical and Considerations, Vegetation Diversity and Structure, 
horizontal overlap among vegetation components and below. 
over adjacent riverine .. channels, fresh~ater emergent 
wetlands, and grasslands. 

Objective VFRNC2.2: Maintain at least 1,000 acres of See Section 3.4.8.3.2, Siting and Design 
early- to mid-successional vegetation with a well- Considerations, Vegetation Diversity and Structure, 
developed understory of dense shrubs. below. 

Objective VFRNC2.3: Maintain 500 acres of mature See Section 3.4.8.3.2, Siting and Design 
riparian forestifllargeblocks (which must have a Considerations, Vegetation Diversity and Structure, 
minimum patch size of at least 50 acres each) in below. 
Conservation Zones 4 andjor 7. 

Goal VFRNC3: Maintain or increase native biodiversity that characterizes the valley /foothill riparian 
community. 

Objective VFRNC3.1: Maintain or increase abundance 
and distribution of rare and uncommon shrubs 
characteristic of riparian communities, especially 
buttonwillow and elderberry bushes. 

Bay Delta Conservation Plan 
Administrative Draft 

3-85 

See Section 3.4.8.3.2, Siting and Design 
Considerations, Vegetation Diversity and Structure, 
below. 

February 2012 
ICF 00610.10 

ED_000733_DD_NSF _00047378-00095 



I 

1 

2 

Note to Reader: This is a revised working draft prepared by the BDCP consultants.-_This document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Conservation Strategy Chapter 3 

Biological Goal or Objective How CM7 Advances a Biological Objective 

Goal RBR1: Suitable habitat available for the future growth and expansion of riparian brush rabbit 
populations. 

Objective RBR1.1: Of the 750 acres of protected See Section 3.4.8.3.2, Siting and Design 
valley /foothill riparian natural community, protect at Considerations, Species-Specific Actions, Riparian 
least 200 acres of suitable riparian brush rabbit habitat Brush Rabbit, below. 
(defined in CM7 Riparian Natural Community 
Restoration) that is occupied by the species or 
contiguous with occupied habitat. 

Objective RBR1.2: Of the 5,000 acres of riparian See Section 3.4.8.3.2, Siting (11J.d Design 
restoration, restore/ create and maintain at least 300 Considerations, Species-Specific Actions, Riparian 
acres of early- to mid-successional riparian habitat that Brush Rabbit, below. 
meets the ecological requirements of the riparian brush 
rabbit and that is within or adjacent to or that 
facilitates connectivity with existing occupied or 
potentially occupied habitat. '<w 

Goal RW1: A reserve system that includes suitable habitat available for the future growth and expansion of 
riparian woodrat populations. 

Objective RW1.1: Of the 5,000 acres of riparian See Section3:4.8.3.2, Siting and Design 
restoration, restore/ create and maintain at least 300 Consideratiorrs; Species-Specific Actions, Riparian 
acres riparian habitat that meets the ecological Woadrat, below. 
requirements of the riparian woodrat (e.g., dense 
willow understory and oak overstory) and that is . 
adjacent to or facilitates connectivity with existing 
occupied or potentially occupied habitat. 

Objective RW1.2: Create high-water refugia in '• See Section 3.4.8.3.2, Siting and Design 
restored sites through the building andjo.frestc.>ringof Considerations, Species-Specific Actions, Riparian 
high ground habitat on mounds, berms, orlevees;"so Woodrat, below. 
that refugia are no further apart than 20 meter~. 

Goal VELB1: Promote dispersal and expansion of the valley elderberry longhorn beetle where there are 
known source populations within the American River and Sacramento River systems. 

Objective VELB1.1: Mitigate for impacts on elcl~rberry See Section 3.4.8.3.2, Siting and Design 
shrubs by creating valley e~derberrylonghorn beetle Considerations, Species-Specific Actions, Valley 
habitat consist~ntWith the us~ws I1~99ill. valley Elderberry Longhorn Beetle, below. 
elderberry longhorn beetle. conservation guidelines 
and planting ehierberry shrubs in high-density clusters. 

Objective VELB1.2.: Site valley elderberry longhorn See Section 3.4.8.3.2, Siting and Design 
beetle h~bitatrestoral;ion Within drainages Considerations, Species-Specific Actions, Valley 
immediately adjat:ent to or in the vicinity of sites Elderberry Longhorn Beetle, below. 
known to be occuj:>ieq by valley elderberry longhorn 
beetle. . 

3.4.8.2 Problem Statement 

3 For descriptions of the ecological values and current condition of the valley /foothill riparian natural 
4 community in the Plan Area, see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and 

5 Objectives. Section 3.3, Biological Goals and Objectives, also describes the need for riparian area 
6 restoration as a component of the conservation strategies for natural communities and associated 
7 covered species, based on the existing conditions and ecological values of these resources. 
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Conservation Strategy Chapter 3 

The discussion below describes conditions that will be improved through implementation of CM7. 

The valley /foothill riparian community occurs in mostly discontinuous patches throughout the Plan 
Area and in narrow linear stands in all conservation zones (Figure 3.2-6). This community consists 
of riparian forest and scrub primarily along channel margins and unfarmed floodplains. The current 
extent of the valley /foothill riparian community represents a small fraction of its historical extent in 
the Plan Area (Thompson 1961; The Bay Institute 1998). An estimated 85 to 95% of riparian 
vegetation throughout California has been lost to human activities such as river and stream 
channelization, levee building, removal of vegetation to stabilize levees, and extensive agricultural 
and urban development (Riparian Habitat Joint Venture 2004). Covered activiti~s will result in a net 
increase in riparian habitat in the Plan Area. 

The substantial reduction in the extent, distribution, and diversity of valley/foothill riparJan 
communities that historically occurred along the upper elevational margins ofDeha and along 
natural levees along Delta and Suisun Marsh channels has greatly reduced the .. use of this natural 
community as habitat for associated covered and other native species. Most existing levees were not 
designed to incorporate riparian vegetation that supports habitat for cov;rM fish and wildlife 
species. Design features of flood control levees such as steep slopes and. the use of rip rap preclude 
natural establishment or survival of riparian vegetation: At.siteswhere riparian vegetation becomes 
established, it is often cleared to maintain the stn;~ctu~al integrity ofleyees and their design flood 
capacity. These steep and riprap surfaces provide coverfor nonnative predatory fish, contributing to 
increased predation losses of covered fish species. A lack ofripariah habitat associated with existing 
and restored tidal aquatic and marsh habitats limits.,potential ecological benefits to fish and wildlife 
by limiting important ecological gradientsand ecosystem functions that such ecotones would 
provide. 

The valley /foothill riparian community provides essential habitat for riparian woodrat and riparian 
brush rabbit, and roostingand foflaginghabitat for Townsend's big-eared bat. This community 
provides breeding habitat for tricolored blackbird, Swainson's hawk, and white-tailed kite. The 
western pond turtle relies on valley /foothill riparian habitat for breeding, foraging, aestivation, and 
movement. This community provides habitat for foraging, aestivation, and movement for California 

,,,' ,, ,' ,,, //;,' '\ 

red-legged frog. Vall~yelderbefry longhorn beetle depends on elderberry shrubs and while the 
species can. occur in nonripar1an a,reas, populations thrive only in riparian habitat. Yellow-breasted 
chat, least Bell's vireo, and western yellow-billed cuckoo depend on this habitat type for all life: 
history requirements. Riparian restoration is needed to increase the extent and connectivity of 
habitat for these species in the Plan Area. It is also needed to increase habitat extent and quality for 
native riparian plantS, including the covered side-flowering skullcap. 

Covered fish species that occur in the Plan Area and that rely on ecological attributes of 
valley /foothill riparian habitat include Chinook salmon, Central Valley steelhead, ¥-rtt~+~H*~w-!:4" 
blamprey, and use low-velocity backwater habitats 
for spawning. Salmonids rely on riparian shade and the resulting cooler water temperatures that 
control basic metabolic processes. Salmonids also benefit from contributions of the riparian 
community to the aquatic food web, in the form of terrestrial insects and leaf litter that enter the 
water. Riparian vegetation also supports the formation of steep, undercut banks that provide cover 
for salmonids. 

Restoration of valley /foothill riparian habitats will increase the abundance and distribution of 
associated covered and other native species, improve connectivity among habitat areas within and 
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Conservation Strategy Chapter 3 

1 adjacent to the Plan Area, improve genetic interchange among native riparian-associated species' 
2 populations, and contribute to the long-term conservation of riparian-associated covered species. 
3 Covered species that will benefit from the implementation of this conservation measure include 
4 riparian woodrat, riparian brush rabbit, Townsend's big-eared bat, tricolored blackbird, Swainson's 
5 hawk, white-tailed kite, yellow-breasted chat, least Bell's vireo, western yellow-billed cuckoo, 
6 western pond turtle, California red-legged frog, valley elderberry longhorn beetle, Delta tule pea, 
7 Mason's lilaeopsis, delta mudwort, slough thistle, Suisun Marsh aster, Chinook salmon, Central 
8 Valley steelhead, and ~+a-J:ae-FIW'-SP 

9 

10 

11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 

23 

3.4.8.3 Implementation 

3.4.8.3.1 Required Actions 

The BDCP Implementation Office will restore at least 5,000 acres of valley /foothill riparia~natural 
community by implementing site-specific restoration projects. Prlor tq construction of each 
restoration project, preparatory actions will include interagency coordination, feasibility 
evaluations, site acquisition, development of restoration plans, and potentially-additional 
environmental compliance. Restoration construction for:ach project w~~lthen occur consistent with 
the site-specific restoration plan, and will be monitored a~d adaptively managed to ensure that the 
success criteria outlined in the restoration plan are met. This pl;mning process and preparation 
process is described further in CM3 Natural Communities Protection and Restoration. 

The valley /foothill riparian natural community will be restored primarily in association with the 
restoration of tidal and floodplain areasan.d channel margin enhancements. Consistent with the 
riparian biological goals and objectives listed above, the 5,000 acres of restored riparian will include 
the following actions. 

3.4.8.3.2 Siting and Design:~ ... onsiderations 
""""""" 

24 Connectivity 

25 The 5,000 acres of restored ripariann9tural community must meet numerous requirements for mid-
26 and late-succe~sionalstagehabitat, and for species habitat, as summarized in Table 3.4-10. Riparian 
27 restoration will be prioritized in areas where it will improve linkages to allow terrestrial covered 
28 and other native species to move between protected habitats within and adjacent to the Plan Area. 
29 Some of this connectivity will be accomplished through planting riparian vegetation along channel 
30 margins as described in CM6 Channel Margin Enhancement. However, channel margin enhancement 
31 will q:msist mostly"of narrow riparian bands with limited value for wildlife movement. Therefore, 
32 projects tlJ.at involve restoration oflarge riparian areas will focus on connecting existing wildlife 
33 habitat along riparian corridors to meet the riparian habitat connectivity objective. 

34 Table 3.4-10. Habitat Requirements for Riparian Restoration 

35 [Note to Reviewers: Pending: a small summary table showing the restoration requirements and the 
36 overlap among them.] 
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1 Vegetation Diversity and Structure 

2 Species Diversity and Structural Heterogeneity 

3 Restoration projects will incorporate a diversity of native riparian species into planting schemes. 
4 This will include the use of uncommon native shrubs characteristic of riparian communities, 
5 including but not limited to buttonwillow (Cephalanthus occidentalis) and elderberry 
6 (Sambucus sp.). 

7 Restoration projects will be designed to provide structural heterogeneity with adequate vertical and 
8 horizontal overlap among vegetation components. This will be accomplished J:jy selecting plant 
9 species for restoration that include herbaceous groundcover, small trees an:dshrubsto provide 

10 under-story and middle-story vegetation, and large trees to provide high canopy over~story 
11 vegetation. Riparian restoration projects will also be designed to provide r~parian vegetation that 
12 overlaps with adjacent channels, freshwater emergent wetlands, and grasslands. 

13 Early- to Mid-Successional Vegetation 

14 The BDCP Implementation Office will restore riparian vegetation with the long-term objective of 
15 maintaining at least 1,000 acres (of the 5,000 acre total) of early~ to mid-successional vegetation 
16 with a well-developed understory of dense shrubs. Howevet:,the riparian natural community is 
17 structurally dynamic, as flooding and scouringeventswfll re~hve vegetation and the community 
18 will naturally regenerate through a process of succession. CMS Seasonally Inundated Floodplain 
19 Restoration will provide the necessary conditions Yor this dynamic process. Because of this dynamic 
20 nature of the riparian natural community, the 1,000 acres of early- to mid-successional vegetation 
21 are not expected to be maintained in a single location: rather, the BDCP Implementation Office will 
22 ensure that at least 1,000 acres of early-. to mid~successional riparian vegetation with a well-
23 understory of shrubs are ptesentthroughout the BDCP reserve system each year starting 
24 [Note to Reviewers: initial implementation year to meet this objective has not yet been 
25 determined.] This will be accomplished through a combination of riparian restoration, riparian 
26 protection (CM3 Natural Communities Protection and Restoration), and if necessary, riparian 
27 enhancement and maflagement (CM11 Natural Communities Enhancement and Management). At 
28 least 300 acres of early to mtd-successional riparian vegetation will be located in Conservation Zone 
29 7 withinoradjaeimtto'occupied riparian brush rabbit habitat, as described under Riparian Brush 
30 Rabbit, below. 

31 Late,-SuccessidnaJ Vegetation 

32 The BDCP Implementation Office will restore riparian vegetation with the long-term objective of 
33 maintaining atleast 500 acres of mature vegetation in Conservation Zones 4 and 7. This will include 
34 mature tr~es with a somewhat open canopy, and a high level of structural understory diversity. It 
35 will not bea senescent community with a 100% closed canopy in which new growth is suppressed. 
36 For additional details on this late-successional riparian vegetation, see Species-Specific Actions, 
37 Riparian Woodrat and Western Yellow-Billed Cuckoo below. 

38 Because of the dynamic nature of the riparian natural community (see Early to Mid-Successional 
39 Vegetation, above), the 500 acres oflate successional vegetation are not expected to be maintained 
40 in a single location: rather, the BDCP Implementation Office will ensure that at least 500 acres of 
41 late-successional riparian vegetation are present throughout Conservation Zones 5 and 7 at any 
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given point in time. This will be accomplished through a combination of riparian restoration and 
riparian protection ( CM3 Natural Communities Protection and Restoration). At least 200 acres of this 
riparian vegetation will be maintained to provide suitable breeding habitat characteristics for 
western yellow-billed cuckoo as described below under Species-Specific Actions. 

Species-Specific Actions 

Riparian Brush Rabbit 

Of the 750 acres of riparian natural community to be maintained as early to mid,s"ticcessional 
vegetation (see Early to Mid-Successional Vegetation, above), at least 300 acres wiU.meet the 
ecological requirements of the riparian brush rabbit, and be located within or adjacent to, or 
facilitate connectivity with, existing occupied riparian brush rabbit habitat. These 300 acres will 
have the following components (based on Kelly et al. 2011). 

Large patches of dense brush composed of riparian vegetatl<t!i· Shrub species, such as 
California blackberry (Rubus ursinus), California wild rose (Rosa californica), s:~ndbar willow 
(Salix exigua ), coyote brush (Baccharis pilularis), golden current (Ribes aureum ), and other 
shrubs are necessary to provide protection from predators. fhese shrubs must grow high 
enough so that they are not completely inundated during flooa events, so that foliage remains 
above the high water mark and can allow the .shrubs to survive through flood events. 

Ecotonal edges of brushy species that transition to grasses and herbaceous forbs. 
Herbaceous forbs that remain during both the<wet and dry seasons, such as mugwort (Artemisia 
californica), stinging nettle (Urtica dioica), and gumplant(Grindelia camporum), growing at the 
edges of riparian shrubs provide dense cover and protection from predators. Additionally, open 
fields adjacent to dense brush provbie foraging areas for riparian brush rabbits. Creeping wild 
rye (Leymus triticoides), or, other 'Suitable grass~s, will be established in these adjacent fields as 
this species is flood tolerant and allows for production of tunnel-like rabbit runways that 
provide good cover. Santa,Barl)ara sedge (Carex barbarae) may also be used, although it does 
not spread as quickly and is riot asClense as creeping wild rye. 

"Scaffolding plants" (dea:d or alive) to support blackberry plants above flood levels. Small 
trees and tall shrubs such as coyote brush can provide scaffolding for blackberry and other 
climbing plantsto allow these plants to climb above flood levels. 

A tree tJverstory, if present, that is not closed. Trees are not an essential component of 
·J:iparian br~~h rabbit habitat, but if trees are present, an open tree canopy is necessary because 
a closed canopy Cl;ln inhibit growth of a dense understory. 

Refl;lgia from flooding. High-ground refugia will be built on mounds or berms to provide refuge 
during flood events (short- and long-term) and sea level rise (long-term). 

Riparian Woodrat 

Of the 5,000 acres of riparian natural community to be maintained as late-successional vegetation, at 
least 300 acres will meet the ecological requirements of the riparian woodrat, and be located within 
or adjacent to, or facilitate connectivity with, existing occupied or potentially occupied riparian 
woodrat habitat. These 300 acres will have structure appropriate for nesting and nest building and 
will include the following components (based on Kelly et al. 2011). 
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1 Tree canopy. Trees will consist primarily of oak (Quercus sp.) but may also include cottonwood 
2 (Populus fremontil), sycamore (Platanus racemosa ), large willows and other large trees that 
3 provide opportunities for woodrats to forage in the tree canopy. 

4 Large patches of dense shrub understory. Shrubs may include blackberries, wild rose, small 
5 willows, or other native shrub species to provide cover and substrate for nest building. 

6 Canopy and understory connected by a mid-story composed of native species. Mid-story 
7 may include small trees, tall shrubs, and vines such as California wild grape, to provide 
8 additional cover and facilitate woo drat access to the tree canopy. 

9 Refugia from flooding. High-ground refugia will be built on mounds or berrrls to provide refuge 
10 during flood events (short- and long-term) and sea level rise (long-term). 

11 Valley Elderberry Longhorn Beetle 
"it 

y 

12 The loss of any elderberry shrubs resulting from BDCP covered ae>tivitj,:~s will 
13 creation of additional valley elderberry longhorn beetle habitat consistent with w~~=~-a-H-fl. 
14 (1999!!). Based on these gqidelines, shrubs with beetle exit holes 
15 are mitigated at a higher ratio than shrubs without anyevidenc~of exit holes. Elderberry shrubs will 
16 be planted in large, contiguous clusters with a mosaic of as$Ociatednative;s. 

17 3.4.8.3.3 Restoration Approaches 

18 The approach for each riparian restoration project wiJI differ depending on whether it is associated 
19 with floodplain restoration, tidal habitatrestoration, or channel margin enhancement. For general 
20 restoration techniques and site selection gui~elines that apply to all natural communities, see CM3 
21 Natural Communities Protection and Restoration. 

22 Riparian Restoration in Restored Floodplains 

23 Valley-foothill riparian restoration in r~stori.!'d floodplains will be consistent with flood control 
24 requirements (Figure This community 
25 will actively be re~tored tnsome areas, and in other areas it will be allowed to naturally establish 
26 and grow w}fere soils'and hydrology are appropriate. Large patches of riparian vegetation will be 
27 established in contrast to the narrow stringers of riparian vegetation that typically occur along 
28 channelsa11_d agricultural water conveyance features in much of the Plan Area. 

"' 29 Ad:iv~_restoration involving site preparation and planting of native riparian vegetation (e.g., 
30 Fremont cO:ttonwood; Goodings' willow [Salix gooddingii], box elder [Acer negundo]) will be 
31 impleme11t~d ihjte-specific restored floodplain conditions indicate that such plantings will 
32 substantially increase the establishment of riparian forest and scrub, and will be necessary in order 
33 to achieve the biological goals and objectives and restoration targets for each phase. Restoration 
34 sites will be monitored to determine if nonnative vegetation control or supplemental plantings of 
35 native riparian vegetation are necessary. 

36 Riparian Restoration in Restored Tidal Habitats 

37 Woody riparian vegetation will be allowed to naturally reestablish along the upper elevation 
38 margins of restored tidal marsh habitats in (Figure 3.2-2 and 
39 CM4 Tidal Natural Communities Restoration) where soils and hydrology are suitable, including 
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1 segments of stream channels that drain into restored marshes. Suitable soils for restoration are 
2 expected to be most extensive in the CosumnesjMokelumne, East Delta, and South Delta ROAs. In 
3 these ROAs, riparian vegetation is expected to generally form as a band of variable width depending 
4 on site-specific soil and hydrologic conditions between high marsh vegetation and herbaceous 
5 uplands. 

6 Soil salinity in the Suisun Marsh ROA and extensive clay soils in the Cache Slough ROA are expected 
7 to limit the extent of riparian vegetation that will become established. In these ROAs, riparian 
8 vegetation is expected to generally establish in narrow stringers (e.g., along dikes) and in small 
9 patches with suitable soil conditions. Where conditions are appropriate, woody riparian vegetation 

10 will be planted on new levees that are constructed by the Implementation Office in ROAs to provide 
11 for the restoration of tidal natural communities, and as necessary to meet fhe biological goals and 
12 objectives. As described for riparian natural community restoration in floodplains, native riparian 
13 vegetation may be planted to initiate establishment of riparian forest and scrub, and restoration 
14 areas will be monitored to determine the need for vegetation control (;llld supplemental plantings. 

15 Riparian Restoration on Channel Margins 

16 Where compatible with site-specific channel margin habifat objectives, native woody riparian 
17 vegetation will be planted along channel margins on benches qutboard. of existing levees to enhance 
18 covered fish and wildlife species habitat (Figure 3.4-12}.Riparian vegetation restored in these 
19 locations is expected to form narrow stringers Of riparian fqrest and scrub along enhanced channel 
20 margins. 

21 

22 

3.4.9 Conservation IVJeasure 8 Grassland Natural Community 
Restoration 

23 Under CMB Grassland Natilral Community Restoration, the BDCP Implementation Office will restore 
24 2,000 acres of grassland na~ur(;ll community in Conservation Zones 1, 8, and/or 11. Actions under 
25 CM8 will be phased,, with 1,000 acres restored by year 10 and 2,000 acres (cumulative) restored by 
26 year 25 of Plan implern~.mtation. 

27 Refer to Chapter 6, Plan/mplementation, for details on the timing and phasing of CM8. Refer to 
28 
29 covered species 
30 be avoided or minimized. Refer to Section 3.6, 
31 Adaptive Management and Monitoring Program, for a discussion of monitoring and adaptive 
32 management measures specific to this conservation measure. 

33 3.4.9.1 Purpose 

34 The primary purpose of CM8 is to meet or contribute to biological goals and objectives as identified 
35 in Table 3.4-11. The rationale for each of these goals and objectives is provided in Section 3.3, 
36 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
37 management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation 
38 Office will address scientific and management uncertainties and help to ensure that these biological 
39 goals and objectives are met. 
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1 Table 3.4-11. Biological Goals and Objectives Addressed by CMS Grassland Natural Community 
2 Restoration 

3 

Biological Goal or Objective How CM8 Advances a Biological Objective 

Goal L1: A reserve system with representative natural and semi-naturallandscapes consisting of a mosaic of 
natural communities that is adaptable to changing conditions to sustain populations of covered species and 
maintain or increase native biodiversity. 

Objective L1.5: Include sufficient noncultivated Grasslands will be restored along the upper margins 
upland areas adjacent to restored and protected of restored floodplains or adjacent to the outside of 
valley /foothill riparian to provide upland habitat levees adjacent to restored floodplain in 
values and refugia from flooding. Conservation Zone 7 to pro;yi<ieupland refugia for 

riparian brush rabbit. 

Objective L1.7: To accommodate projected future sea Grasslands will be res~ored adjacent t:o tidal 
level rise, within the 65,000 acres of tidal restoration brackish marsh restoration in Conservation Zone 11 
include sufficient upland transitional areas adjacent to to provide upland flood refugia for salt marsh 
restored brackish and freshwater tidal emergent harvest mouse and other native wildlife. 
wetlands to permit the future upslope establishment 
of tidal emergent wetland communities; also include 
additional noncultivated upland to provide habitat 
and high-tide refugia for native wildlife. " · .. 

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to 
sustain native fish and wildlife species in the Plan Area. 

Objective L3.1: Protect and improve habitat linkages Grassland restdration will improve habitat linkages 
that allow terrestrial covered and other native species for coveredand other native species that use 
to move between protected habitats within and grasslands by locating restoration projects between 
adjacent to the Plan Area. " existiflg grasslands. 

Goal GNC1: Extensive grasslands comprised of large, interconnected patches or contiguous expanses. 

Objective GNC1.2: Restore 2,000 acres of gr:~sslands : The restoration of 2,000 acres of grasslands will be 
to connect fragmented patches <'ffprot~cted grassland prioritized in areas that connected existing 
and to provide upland habitat adjacent to+riparianand fragmented patches of protected grassland. 
tidal natural communities for wildlife foragirlgand 
upland refugia. "(:' 

·. 

Goal GNC2: Biologically diverse grasslands that are managed to enhance native species and sustained by 
natural ecological processes. 

Objective GNC2.1: Re~tore aiid sustain a mosaic of 
grassland vegetation alliances, ~etlecting localized 
water availability, $Oil chemf~try, soil texture, 
topograpfl:y1 and disturbance regimes, with 
consideratiorlofhistofita!.states. 

Objective GNC2.2: Ih9rease the extent, distribution, 
and density of native perennial grasses intermingled 
with other native species, including annual grasses, 
geophytes, and other forbs. 

Objective GNC2.3: Increase burrow availability for 
burrow-dependent species. 
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1 3.4.9.2 Problem Statement 

2 For descriptions of the ecological values and current condition of the grassland natural community 
3 in the Plan Area, see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives. 
4 Section 3.3, Biological Goals and Objectives, also describes the need for restoration as a component of 
5 the conservation strategies for the grassland community and associated covered species, based on 
6 the existing conditions and ecological values of these resources. 

7 Although California native grassland originally covered approximately 25% of th~ state land area 
8 (Barbour et al. 2007; Stromberg 2007), it has been identified as one of the 20 most endangered 
9 ecosystems in the United States (Noss et al. 199 5). Grasslands in California aJe now highly 

10 fragmented and dominated by nonnative annual grasses and other nonnative plant species. 
~' 

11 Grassland habitat is distributed around the upland margin of the Sacramento-San JoaquinDelta and 
12 Suisun Bay system, and much has been lost to development and conversion 'to agriculture. Some 
13 BDCP actions will remove grassland natural community. Restoration ofgrasslands will offset these 
14 losses while improving habitat connectivity and increasing tlw diversity'ofgrasslarrd species. 
15 Grassland restoration will increase the extent, connectivity, and quality of grassland habitat 
16 available for use by covered and other native species ariel thus cQntribu1;e to their conservation. 
17 BDCP covered species expected to benefit from restored grasslands indtide San Joaquin kit fox, salt 
18 marsh harvest mouse, riparian brush rabbit, Townsend'~ big-eared bat, tricolored blackbird, 
19 western burrowing owl, greater sandhill crane, Swainson's hawk, white-tailed kite, giant garter 
20 snake, western pond turtle, California red-legged frog, western spadefoot toad, California tiger 
21 salamander, heartscale, brittlescale, San Joaquin spearscale,Garquinez golden bush, and caper-
22 fruited tropidocarpum (see Appendix 2.A, Covered SpecitisAccounts, for specific life::.-history 
23 requirements met by the grasslandsna1;:ural community). 

24 3.4.9.3 Implementation 

25 3.4.9.3.1 Required Actions 

26 The BDCP Implerrit~ntatlon Office ~iH ;estore 2,000 acres of grassland in BDCP Conservation Zones 
27 1, 8, and/or 11 by irriplementi!tg site-specific restoration projects. Prior to construction of each 
28 restoration project, preparatory actions will include interagency coordination, feasibility 
29 evaluations, site acquisition, development of restoration plans, and potentially additional 
30 environmental compliance. Construction of each restoration project will then occur consistent with 
31 the site-specific restoration plan, and will be monitored and adaptively managed to ensure that the 
32 success criteriaoutlined in the restoration plan are met. This restoration planning and preparation 
33 process .is described further in CM3 Natural Communities Protection and Restoration. 

34 3.4.9.3.2 Grassland Restoration Approach 

35 Grassland restoration will include converting nongrassland areas (e.g., ruderal or cultivated lands) 
36 into grassland, and restoring native grassland in existing degraded, nonnative grasslands. 
37 Grasslands restored as a component of vernal pool complexes will also count toward the 2,000-acre 
38 minimum restoration area for CM8. 

39 Grassland restoration will increase the extent, distribution, and density of native perennial grasses 
40 intermingled with other native species, taking into consideration the limitations of grassland 
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1 restoration techniques and current knowledge. The historical extent and composition of California 
2 native grasslands is unknown, making the goal of restoring grassland to a presettlement condition 
3 unrealistic (Barry et al. 2006; Keeley 1993). Furthermore, establishment of native grassland can be 
4 difficult and costly (Barry et al. 2006). This is especially the case in areas where soils and other site 
5 conditions are not suitable for native grasslands. Many areas presently occupied by nonnative 
6 grasslands were likely historically occupied by scrub or chaparral communities: these areas should 
7 not be converted to native grassland because the site factors are likely to be unsuitable for 
8 supporting native grasses, and establishment of native grassland on such sites would represent 
9 type-conversion rather than restoration (Keeley 1993). Grassland restoration proj~cts will therefore 

10 carefully consider historical conditions. 

11 Several native grassland restoration projects have been successfully implemented in or near the 
12 BDCP Plan Area. 

13 The Huichica Creek Native Grassland Restoration Project restored approximately 25 acres of an 
14 abandoned pasture field located on the Napa-Sonoma Marshes State. Wildlife Area into native, 
15 perennial grassland. This land originally consisted primarily ofintroduced, a~nual grass species, 
16 such as harding grass and rip-gut brome, as well as.ma:l1y inyasive noxious weeds. The 
17 restoration required weed and annual grass removal:;_seedbed preparation, native plant seeding 
18 and post-seeding management. 

19 [Note to Reviewers: Additional information will be added regarding Audubon Bobcat Ranch in Yolo 
2 0 County, Jepson Prairie Restoration, and possibly others.] 

21 Rather than completely eliminating nonnatives, the gta~sl;ottld restoration will focus on increasing 
22 native biodiversity and improving native wil'dlife habitat functions. The grassland restoration 
23 strategy may be adjusted as describ(ild~in Section 3.6, Adaptive Management and Monitoring 
24 Program, with the developmeht of newrestorati<Yn techniques and other pertinent information as it 
25 becomes available. 

26 3.4.9.3.3 Siting and Design Considerations 

27 Grassland restoration wHl pe designed and located to support habitat for associated covered species, 
28 improve connectivity among e~isting patches of grassland and other natural habitats, and improve 
29 the native wildlife habita:t functions of transitional uplands adjacent to BDCP restored tidal and 
30 riparian habitats. Restoration will be prioritized where it improves connectivity and increases the 
31 habitat functions of existing grassland habitats, including linking or providing wildlife movement 
32 corridoris to larget:habitat areas immediately outside of the Plan Area, or providing upland refugia 
33 for wildlife'adjacentto emergent wetland and riparian natural communities. The most strategically 
34 important areas are listed below. 

35 Areas where restoration would connect small patches of grasslands in Conservation Zones 1 and 
36 11 with larger expanses of grassland in the Jepson Prairie area. 

37 Areas where restoration would connect grasslands in Conservation Zone 8 to other high-quality 
38 grassland habitat to the west and southwest of the Plan Area, and support the conservation 
39 areas assembled for the Eastern Contra Costa County HCP /NCCP and the San Joaquin County 
40 HCP. 
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Conservation Strategy Chapter 3 

Uplands adjacent to restored tidal brackish emergent wetlands in Suisun Marsh, to provide 
refugia for salt marsh harvest mouse and other wildlife. 

Areas adjacent to riparian brush rabbit and riparian woodrat habitat along the upper margins of 
restored floodplains that are expected to be flooded infrequently, and along the outside edges of 
levees adjacent to floodplain restoration. 

Areas adjacent to restored freshwater emergent wetland restored (CM10 Non tidal Marsh 
Restoration), to provide basking sites and upland refugia for giant garter snake. 

Grassland restoration will focus on creating a mosaic of grassland vegetation aliiances, reflecting 
localized water availability, soil chemistry, soil texture, topography, and disturbance regimes, with 
consideration of historic site conditions. Grassland restoration sites willll'e selected that support 
appropriate soils and are adjacent to existing high value grassland natural community 
(i.e., supporting covered species or high biodiversity) (Keeley 1993). Restoration should generally 
be targeted to parcels with low soil fertility and those that have not been used-for intensive crop 
production. Site conditions (both physical and biological) and land use history are important in 
developing biologically appropriate management techniques tq enhatice native grassland alliances 
(Stromberg and Griffin 1996; Hamilton et al. 2002; Hartison eta!. 2003}. 

Grasslands restored along the upper margins of seasonally inundated floodplain in Conservation 
Zone 7 will be designed to provide foraging habitat valUes and upland refugia for riparian brush 
rabbit. Creeping wild rye (Leymus triticoides) is one of the only floQ.dplain grasses native to the 
Central Valley that can be easily established through grassland restoration: this flood-tolerant grass 
allows for the formation of tunnel-like rabbit runways, and thus provides good cover for the riparian 
brush rabbit (Kelly et al. 2011). 

Grasslands restored in the wetland~upl;nd ttansition zone in Suisun Marsh should be at least 
100 feet wide (Williams and Faber 2004), taking sea level rise into account. Restoration in this area 
will establish grassland plan\~pecies that provide adequate cover for salt marsh harvest mouse and 
other native wildlife that may b~ vulnerable to predation as they seek high ground during extreme 
high-tide events. 

Grasslands restored adjacent to freshwater emergent wetland (CM10 Nontidal Marsh Restoration) 
should Pl'OVide sufficient .c::over for giant garter snake. USFWS recommends using a seed mix of at 
least 20 to 40% native gra'ssseeds such as annual fescue (Vulpia spp.), California brome (Bromus 
carinatus), blue wildrye (Elymus glaucus), and needlegrass (Nassella spp.); 2 to 4% native forb 
seeds; 5% rose clover (Trifolium hirtum); and 5% alfalfa (Medicago sativa). USFWS guidelines also 
indicate that40 to 68% of the seed mix may consist ofnonaggressive European annual grasses such 
as wild oats (Avena sativa), wheat (Triticum spp.), and barley (Hordeum vulgare) (U.S. Fish and 
Wildlife Service 1997). 

3.4.9.3.4 Restoration Techniques 

37 Grassland sites that have been highly degraded but retain native grassland species may not require 
38 extensive seeding or planting but may be restored with improved livestock grazing and removal of 
39 invasive weeds through herbicide application, mowing, or hand removal. Treatments will be 
40 appropriate for site conditions. If the success of treatments is uncertain, treatments will be applied 
41 in test plots and, if found successful, expanded to larger areas. 
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1 The following techniques may be applied to grassland restoration projects, although the 
2 Implementation Office is not limited to these techniques. Other approaches and techniques may be 
3 applied to grassland restoration projects based on the best information available at the time the 
4 restoration project is being planned and designed, and approaches that have been proven successful 
5 for past restoration projects. See CM11 Natural Communities Enhancement and Management for a 
6 description of techniques for grazing and invasive plant control to promote establishment of native 
7 grassland species in nonnative grasslands. 

8 Sites that have been highly disturbed may require pretreatment before grassland. restoration 
9 techniques are applied. For example, invasive weeds may need to be removed .using a variety of 

10 techniques such as livestock grazing, herbicide treatment, tilling, soil remov~llandtreatment (to 
? 

11 remove the weed seed bank), or a combination of these or other treatments. Restoration may also 
12 require the recontouring of graded land as appropriate. 

13 Native grasses grow better if the seeds are collected from a nearby site (Stromberg and Kephart 
14 2006). Seed sown on grassland restoration sites will be collected fromtlle nearest practicable 
15 natural site with similar ecological conditions. Seed nurseri.es may be established in some of the 
16 restored grasslands to produce seed for subsequent restoration projec.;ts. 

17 Seeding will be done in fall or early winter after the first rafns:JI.\Tany{:alifornia native grasses can be 
18 successfully started when seeded at about 3 to 4 pounds per acre (Stromberg and Kephart 2006). 
19 The seed may be broadcasted using a tractor-mounted orhandheldbroadcaster, or a seed drill may 
20 be used. Plugs may be used rather than seeding in some areas, especially on steep hillsides. 
21 Survivorship for plugs is often 95% or better, as the critical time period for native grasses is the 
22 seedling stage (Stromberg and Kephart 2006). 

23 Once seedlings are established, the r~sforedgrasslands will be managed consistent with long-term, 
24 site-specific management plans. Grassland management techniques are described in CM11 Natural 
25 Communities Enhancemertt~nd Mrlnagement. 

26 

27 

3.4.10 Conservation Measure 9 Vernal Pool Complex 
Resterafion 

28 Under CMfj} Vern~! Pool Complex Restoration, the BDCP Implementation Office will restore the vernal 
29 pool complex in Conservation Zones 1, 8, or 11 to achieve no net loss of vernal pool acreage from 
30 BDCP covered ~ctivities: The restored vernal pool complex will consist of vernal pools and swales 
31 within aJarger in~trixof grasslands. The BDCP Implementation Office will select specific restoration 
32 sites in Conservation Zones 1, 8, or 11 based on the suitability of available lands for restoration, 
33 biologicalvalue, and practicability considerations. 

34 Refer to Chapter 6, Plan Implementation, for details on the timing and phasing of CM9. Refer to 
35 
36 a description of measures that will be implemented to ensure that effects covered species 
37 be avoided or minimized. Refer to Section 3.6, 
38 Adaptive Management and Monitoring Program, for a discussion of monitoring and adaptive 
39 management measures specific to this conservation measure. 
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3.4.10.1 Purpose 

2 The primary purpose of CM9 is to meet or contribute to the biological goals and objectives as 
3 identified in Table 3.4-12. The rationale for each of these goals and objectives is provided in Section 
4 3.3, Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
5 management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation 
6 Office will address scientific and management uncertainties and help to ensure that these biological 
7 goals and objectives are met. 

8 Table 3.4-12. Biological Goals and Objectives Addressed by CM9 Vernal Pool Complex Restoration 

9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 

I 

I 

I 

Biological Goal or Objective How CM9 Advances.a Biological Objective 

Goal VPCNC1: Vernal pool complexes comprised oflarge, interconnected, or contiguous expanses that 
represent a range of environmental conditions. 

Objective VPCNC1.2: Restore vernal pool complex in This objective wfll be fully met by implementing CM9, 
Conservation Zones 1, 8, andjor 11 to achieve no net as described in SE!'ttion3'>4.10.3, Implementation. 
loss of vernal pool acreage. 

Goal VPP1: A reserve system that protects vernal pool plant populations. 

Objective VPP1.2: Protect andjor establish at least -This ob'jective will be met by implementing CM9, as 
two currently unprotected occurrences of Heckard's described 1n$ection 3.4.10.3.4, Establishment of 
peppergrass in Conservation Zones 1, 8, or 11. Covered Plant.Occurrences. 

Objective VPP1.3: Protect at least two currently ~ This objective ~ill be met by implementing CM9L as 
unprotected occurrences of San Joaquin spearscale in described in Section 3.4.10.3.4, Establishment of 
Conservation Zones 1, 8, or 11. Covered Plant Occurrences. 

CM9 will also provide benefits [leyohd th6ge specified as biological goals and objectives. All benefits 
and goals are described inmore detail below. 

The purpose of CM9 is to offset loss ofvernalpool ecosystem function and ensure no net loss of 
vernal pool acreageresultingfroll1. BDCP covered activities. The federal government (USFWS and 
other federal resource agencies) has, a no net loss policy for wetlands, meaning that wetland losses 
must be offset by wetland gains:and, to the extent possible, ecosystem function (U.S. Fish and 
Wildlife Service 19 .. ?4).'htaddition to meeting this no net loss policy, vernal pool restoration will 
offset BDCP-related impacts torr the vernal pool complex natural community and its associated 
covered specie~ and help contribute to the recovery of covered species associated with vernal pools 
(see below for asumll}.-ary of benefits to covered species and Section 3.3.5, Species Biological Goals 
and tJbjixtives, for a detailed description of benefits of the conservation strategy for each covered 
species). The restoration will supplement protection of 600 acres of vernal pool complex (CM3 

Natura/Communities Protection and Restoration) to achieve biological goals and objectives for the 
vernal pool complex natural community and its associated covered species. 

3.4.10.2 Problem Statement 

25 For descriptions of the ecological implications and current condition of the vernal pool complex in 
26 the Plan Area, see Chapter 2, Existing Conditions and Section 3.3, Biological Goals and Objectives. 
27 Section 3.3 also describes the need for a restoration program as a component of the conservation 
28 strategies for vernal pool complex natural communities associated covered species, based on the 
29 existing conditions and ecological values of these resources. 
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Conservation Strategy Chapter 3 

1 The discussion below describes conditions that will be improved through implementation ofCM9. 

2 Restoration of vernal pool complex habitat as described here will offset vernal pool loss resulting 
3 from BDCP covered activities and contribute to the recovery of associated vernal pool covered 
4 species. Restored vernal pool complex will be built off of the existing reserve system, and in 
5 conjunction with protection of 600 acres of existing vernal pool complex, contribute to the 
6 establishment of a large, interconnected vernal pool reserve system in the Plan Area. Establishment 
7 of a large vernal pool complex reserve system will prevent further habitat fragmentation that can 
8 otherwise disrupt hydrologic processes and gene flow. A large, interconnected vernal pool reserve 
9 system is also important in order to provide sufficient upland habitat for the protection of vernal 

10 pool plant pollinators, provide for dispersal of vernal pool plants and animals, and sustain important 
11 predators of herbivores such as rodents and rabbits (U.S. Fish and Wildlife Service 2005); 'fhe vernal 
12 pool reserve system, including both restored and protected vernal pool complex, will benefit the 
13 following vernal-pool-dependent covered species: 

14 Conservancy fairy shrimp 

15 Vernal pool fairy shrimp 

16 Vernal pool tadpole shrimp 

17 Mid-valley fairy shrimp 

18 California linderiella 

19 California tiger salamander 

20 Alkali milk-vetch 

21 Legenere 

22 Heckard's peppergrass 

23 San Joaquin spearscale 

24 Boggs Lake hedge-hyssop 

2 5 Dwarf downingia 

26 These species depend upon the vernal pool complex natural community. 

27 3.4.10.3 Implementation 

28 3.4.10.3:1 Required Actions 

29 The amount of vernal pool complex restoration will be determined in implementation based on the 
3 0 following criteria. 

31 If restoration is completed (i.e., restored habitat meets all success criteria) prior to impacts, then 
32 1.0 acre ofvernal pool complex will be restored for each acre affected (1:1 ratio). 

33 If restoration takes place concurrent with impacts (i.e., restoration construction is completed, 
34 but restored habitat has not met all success criteria, prior to impacts occurring), then 1.5 acres 
35 ofvernal pool complex will be restored for each acre affected (1.5:1 ratio). 
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1 In either case, the density of wetted area of vernal pool must be the same as or greater than that lost 
2 to covered activities to ensure no net loss of wetlands and wetland function. In lieu of restoration, an 
3 equivalent amount of vernal pool restoration credit may be purchased at a USFWS- and DFG-
4 approved vernal pool mitigation bank if the bank occurs in the Plan Area and meets the site 
5 selection criteria described below. 

6 3.4.10.3.2 Siting and Design Criteria 

7 Vernal pool restoration sites will meet the following site selection criteria. 

8 The vernal pool restoration site is in Conservation Zone 1, 8, or 11. 

9 The site has evidence of historical vernal pools based on soils, remnant topography, remnant 
10 vegetation, historical aerial photos, or other historical or site-specific data. 

11 The site supports suitable soils and landforms for vernal pool restoration. 

12 The adjacent land use is compatible with restoration and long-termmanageinent to maintain 
13 natural community functions (e.g., not adjacent to urban or rural resiflential a~eas ). 

14 Acquisition of vernal pool restoration sites will be prioritized based on the following criteria. 

15 Contribution to establishment of a large, interconllected vernal pooLcomplex reserve system 
16 (e.g., adjacency to existing protected vernal pool complex). 

17 Proximity to known populations of covered ve\!1-al pool species. 

18 3.4.10.3.3 Restoration Techniques 

19 The following restoration technique~ will be implemented. 

20 Remnant natural vernal and swale topography will be restored by excavating or recontouring 
21 historical vernal pools a~d swiHes to natural bathymetry based on their characteristic visual 
22 signatures on historical :aer\alphotqgraphs, other historical data, and the arrangement and 
23 bathymetry of vernal pools and swales at a reference site. 

24 The reference sltewill censist of existing nearby, natural (i.e., unmodified by human activities) 
25 vernalp6o1 compleX: supporting covered vernal pool species. 

26 To prOvide for high~ functioning habitat, restored vernal pool complex will be vegetated with 
27 hand-collected see~Hrom appropriate areas in the same conservation zone. Soil inocula will not 
28 he used to establish vernal pool plants and animals in these conservation zones unless the 
29 source vernal pools are free of perennial pepperweed, waxy mannagrass, swamp timothy, and 
30 Italian ryegrass. These nonnative species establish more rapidly than native species, and create 
31 dense populations that are likely to reduce the establishment success of the native plants and 
32 also create thatch problems in the vernal pools (see Baraona et al. 2007 for problems of 
33 nonnative species thatch buildup due to soil inocula). 

34 Propagules (cysts) of covered vernal pool invertebrate species will not be introduced into 
35 restored vernal pools through the use of soil inocula unless the source vernal pools are free of 
36 perennial pepperweed, swamp timothy, and Italian ryegrass. Vernal pool invertebrates are 
37 expected to be passively introduced into the restored vernal pools through the movement of 
38 other animals from pool to pool. 
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1 3.4.10.3.4 Establishment of Covered Plant Occurrences 

2 The BDCP Implementation Office will protect at least two currently unprotected occurrences of 
3 Heckard's peppergrass and at least two currently unprotected occurrences of San Joaquin spearscale 
4 in Conservation Zones 1, 8, or 11, consistent with Objectives VPP1.2 and VPP1.3. Iflands with 
5 unprotected occurrences are unavailable for acquisition, plant occurrences will be established in 
6 restored vernal pool complex using seed from the same conservation zone as the restored vernal 
7 pool complex. The methods for establishing each occurrence, as well as monitoring methods, success 
8 criteria, and contingency measures, will be detailed in the site-specific restoratioQ. plan. 

9 3.4.10.3.5 Site-Specific Restoration Plans 

10 A site-specific restoration plan will be developed for each vernal pool restoration site. The 
11 restoration plan will include the following elements. 

12 A description of the aquatic functions, hydrology /topography, soils/substrate, and vegetation, 
13 for the design reference site, the existing condition of the restoration site, andthe anticipated 
14 condition of the restored site. 

15 Success criteria for determining whether vernal pool functions have been successfully restored. 

16 A description of the restoration monitoring, including ~eth~ds and schedule, for determining 
17 whether success criteria have been met. 

18 An implementation plan and schedule that includes a des~ription of site preparation, seeding, 
19 and irrigation. 

20 A description of maintenance a:~tivities<atl<:i a maintenance schedule to be implemented until 
21 success criteria are met. 

22 A description of contingency measures to be implemented if success criteria are not met within 
23 the established monitoringtimeftame. 

24 3.4.10.3.6 Protection and Management 

25 Restoration siteswi!l~be acq:uJred, in fee-title or through conservation easements, and protected in 
26 perpetuity. Each'restoration sitewill be managed and maintained consistent with the site-specific 
27 restoratibn plan until restoration success criteria have been met, and will henceforth be managed in 
28 perpetuity as described. in CM11 Natural Communities Enhancement and Management. 

29 3.4.11 Conservation Measure 10 Nontidal Marsh Restoration 

30 Under CM10 Nontidal Marsh Restoration, the BDCP Implementation Office will restore 400 acres of 
31 nontidal freshwater marsh in Conservation Zones 2 and 4. CM10 actions will be phased, with 100 
32 acres restored by year 2 and 400 (cumulative) acres restored by year 8 of implementation. 

3 3 [Note to Reviewers: The timeline described above may be too aggressive. It may be more feasible to 
34 extend the requirement to ca. 100 acres in each 5-year increment., to achieve 400 acres by year 20.} 

35 Refer to Chapter 6, Plan Implementation, for details on the timing and phasing of CM10. Refer to 
36 
37 a description of measures that will be implemented to ensure that effects~~,~ 
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1 species be avoided or minimized. Refer to 
2 Section 3.6, Adaptive Management and Monitoring Program, for a discussion of monitoring and 
3 adaptive management measures specific to this conservation measure. 

4 3.4.11.1 Purpose 

5 The primary purpose of CM 10 is to meet or contribute to biological goals and objectives as identified 
6 in Table 3.4-13. The rationale for each of these goals and objectives is provided in Section 3.3, 
7 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
8 management (Section 3.6, Adaptive Management and Monitoring Program), the tmplementation 
9 Office will address scientific and management uncertainties and help to ensure that these biological 

10 goals and objectives are met. 

11 Table 3.4-13. Biological Goals and Objectives Addressed by CMlO Nontidal Mar$h R'estoration 

Biological Goal or Objective How CM10 Advances a~iological Objective 

Goal NFEW /NPANC1: Nontidal marsh consisting of a mosaic of nontidal freshwater emergent perennial 
wetland and nontidal perennial aquatic natural communities, and providing habitat for covered and other 
native species. 

Objective NFEW /NPANC1.1: Create at least 400 acres of The'lmplemen;tation Office will create 400 
non tidal freshwater marsh consisting of a mosaic of narttidal acres otnontidal freshwater emergent 
perennial aquatic (at least 250 acres) and nontidal wetland and non tidal perennial aquatic 
freshwater emergent wetland (at least 100 acres) natural communities in locations and with habitat 
communities, with suitable habitat characteristics for giant~ com;p'onents to support giant garter snake and 
garter snake and western pond turtle. western pond turtle in the Plan Area. 

Objective NFEW fNPANC1.2: Of the atleast400 acres of See above. 
created non tidal freshwater marsh, create a(least200 acres 
contiguous with habitat occupied bythe Co1d.ani 
Marsh/White Slough garter snal<:e subp()pulaticm in 

I 
Conservation Zone 2, and at least2~,0 acres contiguous with 
habitat occupied by the Yolo Bas!n/VV:illow Sl~.l:J:gh giant 
garter snake subpopulation in Conservation Zone 4. 

12 

13 3.4.11.2 Problem Statement 

14 For descriptions of the ecological values and current condition of non tidal marshes in the Plan Area, 
15 see'Chapter 2, Exis.tino Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3, 
16 Biotogicat Goals anti Objectives also describes the need for restoration as a component of the 
17 conservation strategies for nontidal marsh and associated covered species, based on the existing 
18 conditions and ecological values of these resources. 

19 The ecological function of non tidal marsh is limited because it occurs in highly fragmented and small 
20 patches in the Planning Area and adjacent lands. A substantial reduction in the extent, distribution, 
21 and condition of non tidal freshwater perennial emergent wetland communities that historically 
22 occurred throughout the Central Valley and along the perimeter of the Delta has reduced the extent 
23 and diversity of these communities as habitat for many native species, including the giant garter 
24 snake (Gilmer et al. 1982; The Bay Institute 1998). 
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1 While there are records of giant garter snake in tidal marshes of the central Delta, the species is known 
2 primarily from nontidal marsh in the interior of the Central Valley, including along the eastern 
3 perimeter of the Sacramento-San Joaquin Delta. Agricultural conversion and stream channelization 
4 have removed non tidal marsh, leading to widespread giant garter snake population declines and 
5 restricting extant populations to remaining degraded or suboptimal habitats, such as irrigation 
6 channels and rice fields. A lack ofnontidal marsh limits the ecological benefits to fish and wildlife by 
7 limiting important ecological gradients and ecosystem functions that these habitats would provide, 
8 particularly in association with other native habitats including non tidal permanent aquatic, grassland, 
9 and riparian habitats. Restoring non tidal marsh to reestablish a more natural ecological gradient and 

10 incorporating aquatic, riparian, and upland transitional habitats is expected, along with BDCP 
11 conservation of other natural communities, to increase the abundance and distribution of associated 
12 covered and other native species, improve connectivity among habitat an;!as within and adjacent to the 
13 Plan Area, improve genetic interchange among native freshwater perennial emergent wetland 
14 species' populations, and contribute to the long-term conservation of giant garter snake and other 
15 native species. In addition to giant garter snake, covered species associated with non tidal marsh 
16 include tricolored blackbird, California black rail, western pond turtle,·and greater sandhill crane. 
17 However, the non tidal marsh restoration will focus on creating suitable habitat dfaracteristics for 
18 giant garter snake and western pond turtle. 

19 3.4.11.3 Implementation 

20 3.4.11.3.1 Required Actions 

21 The Implementation Office will restore at l~ast 400 acres of rtontidal freshwater marsh in 
22 Conservation Zones 2 and 4. Restor&d patuhd communi des will be distributed in patches of at least 
23 25 acres and occur in or near occupied gii:1ntgarter snake habitat within the proposed 1,000-acre 
24 giant garter snake preserves designed tiJ enhance the Coldani Marsh/White Slough and the Yolo 
25 Basin/Willow Slough giant.g(lrter'snake populations. 

26 Restored non tidal wetlands will also be qesigned and managed to support other native wildlife 
27 functions, includingwaterfowf foraging, resting, and brood habitat, and shorebird foraging and 
28 roosting habitat. Transitional :upland "habitat consisting of grasslands will be restored or protected 
29 adjacentto restored freshwater einergent wetland, to provide upland habitat for giant garter snake 
30 and western pond turtle, arid nesting habitat for waterfowl: this will be credited toward the 8,000 
31 acres of grassland to be protected or the 2,000 acres of grassland to be restored. 

32 Project }llanning and preparation actions for restoration of all natural communities are described in 
33 CM3 f{oturalCammunities Protection and Restoration. In addition, anticipated actions to restore 
34 nontidaLfreshwater perennial emergent wetland, as appropriate to site-specific conditions, include, 
35 but are n9t limited to the following actions. 

36 Securing sufficient annual water to sustain habitat function; 

37 Establishing connectivity with the existing water conveyance system and habitats occupied by 
38 giant garter snakes; 

39 Site preparation, planting of native marsh vegetation, and maintenance of plantings; and 

40 Control of nonnative plants. 
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3.4.11.3.2 Siting and Design Considerations 

Nontidal marsh restoration will be designed to support the range of habitat conditions necessary for 
giant garter snake and western pond turtle. Although the restored marsh may provide nesting 
habitat value for tricolored blackbird, it will not be designed specifically for this species (large, 
dense patches of emergent vegetation) but will instead provide a mosaic of open water and 
relatively open emergent vegetation. Once restoration is complete, it will be monitored to determine 
if subsequent management actions may be required to ensure successful regeneration of native 
marsh plant species and other appropriate habitat conditions for the target covered species. 

Nontidal marsh will be established through conversion of existing cultivatedJand§to a freshwater 
marsh-perennial aquatic complex in areas where hydrology and soils are suitable. On~ of the key 
principles of successful restoration is ensuring the presence of the processes that create ~nd 
maintain wetlands (Middleton 1999; Keddy 2000; Mitsch and Gosselink 1993)..l'he most important 
processes are related to the availability of water and appropriate hyd~ology to.:create and maintain 
hydric soils and plants. Therefore, restoration of perennial wetlandswm:occur on sites with 
appropriate hydrology. This may include areas where peren~i~~ wetlands b.isto~ically occurred and 
have since been drained or severely degraded. Additionally, there may tre sites that are currently 
appropriate for perennial wetlands that did not historically support them because of changing land 
uses and altered hydrologic flows. It is imperative tha~perenp.ial wetlands restoration sites be 
located directly adjacent to or connected to a S:durce of permanent water. 

Restoration may include creating wetland topography. Specifically, this may include site grading and 
creation of depressions to hold water. Grading will esfablisllan elevation gradient to support both 
open water perennial aquatic habitat intermixed with shallower marsh habitat. 

Restored marshes will occur in assoctation.with adjacent grassland, pasture land, or cultivated 
uplands. The restored tidal marsh will consist ()fa combination of emergent, tule-dominated 
vegetation and open water, :with l:Jank slon~s at variable angles. As described in CM3 Natural 
Communities Protection and Restoration and CMB Grassland Natural Community Restoration, 
grasslands will be protected or restored adjacent to restored non tidal freshwater emergent wetland 
to provide uplandhabitat for giant ga,rter snakes and other native wildlife. 

Coarse woodydebris or anchorec{ basking platforms will be installed in open water areas to improve 
habitat for westen1 pi.md"tnrties (Hays et al. 1999). This modification will increase the habitat value 
in locations with existing western pond turtles and in newly created ponds where it is hoped that 
new pond turtle populations will establish. These structures may also enhance habitat for native 
amphibian species. 

Marsh ~egetatioflwill be allowed to naturally reestablish along the edges of perennial aquatic 
habitat, But will also be planted as needed to facilitate marsh development and to manage species 
composition. The choice of plant species for perennial wetland restoration sites will be based on a 
palette of native wetland plants including freshwater emergent and aquatic species. The palette will 
be developed during the implementation process. Ideally, the plants will be grown from soil, seed, or 
plant stock from local wetland sites. In addition, vegetation is expected to evolve after the original 
planting such that volunteer plants may move into the wetland over time. In some cases, this can 
include nonnative invasive species that are not desirable in the reserve system. Therefore, 
restoration plans will address management of nonnative invasions. Additional issues that will be 
addressed in wetland design include preventing fish from becoming trapped in the ponds if the 
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1 hydrology source is from a perennial water body that supports fish (e.g., by the use of fish screens or 
2 other appropriate devices). The development of marsh vegetation will be monitored to determine if 
3 nonnative vegetation needs to be controlled to facilitate the establishment of native marsh 
4 vegetation or if restoration success could be improved with supplemental plantings of native 
5 species. If indicated by monitoring, nonnative vegetation control measures and supplemental 
6 plantings will be implemented. 

7 

8 

9 
10 
11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

3.4.12 Conservation Measure 11 Natural Communities 
Enhancement and Management 

Under CM11 Natural Communities Enhancement and Management, the BDCP Implementation office 
will prepare and implement management plans for protected natural communities, and for the 

covered species habitats that are found within those communities throughoutt:he reserve system. 
This section describes the enhancement and management actions that will achieve applicable goals 
and objectives for natural communities and covered species other th;m fish, and provides 
management principles, guidelines, and techniques to be applied across th.ereserve system and for 
each natural community. 

This conservation measure will be implemented upon permit tssuantefor certain conservation 
">' 

lands. The conservation measure will extend overtime to cover new conservation lands as they are 
acquired (CM3 Natural Communities Protection a~d Restoration). See Chapter 6, Plan 
Implementation, for details on the timing and phasing of CM3 and CM11). Refer to~~~~~ 

21 of measures that will be implemented to ensure that effects covered species -Fefi-H+H-Ht:-

22 be avoided or minimized. Refer to Section 3.6, Adaptive 
23 Management and Monitoring Progrant,fora discussion of monitoring and adaptive management 
24 measures specific to this .conservation measure. 

25 3.4.12.1 Purpose 

26 The primary purpose of€M11 is to meet or contribute to the biological goals and objectives 
27 identified inTabl(;:! 3.4•14. The.rationale for each of these goals and objectives is provided in Section 
28 3.3, Biological Goals andObjectives. Through effectiveness monitoring, research, and adaptive 
29 managemel!t (Section. 3.6, Adaptive Management and Monitoring Program), the Implementation 
30 Office will addtess scientific and management uncertainties and help to ensure that these biological 
31 goals anp objectivesare met. 

32 Table 3.4-14. B"iologieal Goals and Objectives Addressed by CMll Natural Communities Enhancement 
33 and Management 

Biological Goal or Objective How CMll Advances a Biological Objective 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.1: Allow natural flooding regimes to 
promote regeneration of desirable natural 
community vegetation and structural diversity, or 
implement management actions that mimic those 
natural disturbances. 
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Biological Goal or Objective How CMll Advances a Biological Objective 

Objective L2.7: Increase native species diversity and Invasive plant and wildlife control will be 
relative cover of native plant species, and reduce the implemented within the reserve system to reduce 
introduction and proliferation of nonnative species. competition, predation, and nest parasitism on native 

species, thereby improving conditions for native 
biodiversity. Livestock grazing is expected to help 
maintain or increase native plant diversity, following 
the management plans described below. 

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to 
sustain native fish and wildlife species in the Plan Area. 

Objective L3.1: Protect and improve habitat Within the reserve system, fences that serve as 
linkages that allow terrestrial covered and other movement barriers will be removed, and.culverts 
native species to move between protected habitats and other crossings will be improved. Thatch will be 
within and adjacent to the Plan Area. controlled in grasslands tQ~acilitate movement by 

amphibians and other native ~ildlife. See Reserve 
System Permeabil{ty. .... ' 

Goal VFRNC2: Increase structural diversity to include a mosaic of sera! stages, age classes, plant zonation, 
and plant heights and layers characteristic of valley /foothill riparian community. 

Objective VFRNC2.1: Restore, maintain and enhance Wherenaturalprocesses such as flooding do not 
structural heterogeneity with adequate vertical and maintain $"truhuralheterogeneity, active 
horizontal overlap among vegetation components maniP:J.Llation such as planting or thinning will be 
and over adjacent riverine channels, freshwater implemented. See Riparian Vegetation Enhancement 
emergent wetlands, and grasslands. and Management. 

Objective VFRNC2.2: Maintain at least l,OO<f.acres Whe-re natural processes such as flooding do not 
of early- to mid-successional vegetation with a well- mainta,in sttuctural heterogeneity, active 
developed understory of dense shrubs. manipufa:tion such as planting or thinning will be 

implemented. See Riparian Vegetation Enhancement 

' :O.[Jd Management. 

Goal VFRNC3: Maintain or increase native biodiversity that characterizes the valley /foothill riparian 
community. 

Objective VFRNC3.1: Maintain or increase Rare and uncommon shrubs will be planted in 
abundance and distributiOf\. of rare and uncommon riparian areas within the reserve system. See 
shrubs characteristic of ripari<fn communities, Riparian Vegetation Enhancement and Management. 
especially buttonwill~w and:elderBerrybushes. 

Goal GNC2: Biologically diverse grasslands that are managed to enhance native species and sustained by 
natural ecological processes. 

Objectiv:e GNC2.1: Restore and sustain a mosaic of 
grasslandvegetation alliances, reflecting localized 
water availability,_ soil chemistry, soil texture, 
topography,and distuvbance regimes, with 
consideration of historical states. 

Objective GNC2.2: Increase the extent, distribution, 
and density of native perennial grasses intermingled 
with other native species, including annual grasses, 
geophytes, and other forbs. 
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Biological Goal or Objective How CMll Advances a Biological Objective 

Objective GNC2.3: Increase burrow availability for Rodent control will be reduced or eliminated within 
burrow-dependent species. the reserve system. Manage grasslands through 

grazing, prescribed burns, and other measures to 
optimize conditions for burrowing mammals. See 
Ground-Dwelling Mammals. 

Objective GNC2.4: Increase prey, especially small Rodent control and pesticide use will be reduced or 
mammals and insects, for grassland-foraging species. eliminated within the reserve system. Manage 

grasslands through grazing, prescribed burns, and 
other measures to optimize conditions for burrowing 
mammals. See Ground-Dwelling M~mmals. 

Goal ASWNC2: Alkali seasonal wetlands that are managed and enhanced to sustain populations of native 
alkali seasonal wetland species. 

Objective ASWNC2.1: Provide appropriate seasonal Techniques may include inyasive plant control, 
flooding characteristics for supporting and removal of adverse supplemental water sources into 
sustaining alkali seasonal wetland species. reserve (e.g., agricultural or urban runoff), and 

removinghydrologie.barriers to seasonal flooding. 
See Hydt:!Dlogic Function ()[Vernal Pools, Seasonal 
Wetla!U,l$, andl:itock Ponds. 

Goal VPCNC2: Vernal pool complexes that are managed and enhanced to sustain populations of native vernal 
pool species. 

Objective VPCNC2.1: Maintain or enhance vernal ···············~ Techniques may include invasive plant control, 
pool complexes to provide the appropriate removal of adverse supplemental water sources into 
inundation (ponding) characteristics for supporting res~rves ( e;g., agricultural or urban runoff), and 
and sustaining vernal pool species. topogfaJ?ll:fc modifications. See Hydrologic Function of 

"' Vernal Pools, Seasonal Wetlands, and Stock Ponds. 

Objective VPCNC2.2: Maintain and enhance Monitoring, pilot experiments and adaptive 
pollination service in the vernal pool complex, management will be implemented to achieve this 
especially by native invertebrates includjng n~tiye objective. See Vernal Pool Pollinators. 
solitary bees. 

"\( 

' .·.· "'(' 

Goal RBR1: Suitable habitat available for the future growth and expansion of riparian brush rabbit 
populations. 

Objective RBR1.2; Of the 5,000 acres of riparian If flooding and other natural processes are not 
restoration, restore/create and maintain at least 300 sufficient to sustain suitable habitat characteristics, 
acres of early- to mid-succ:essicn1a1 riparian habitat riparian brush rabbit habitat will be manipulated 
that meets the ecological req1,1irelhents of the through plantings and other techniques to achieve 
riparianbr~sh rabbit and that is within or adjacent this objective. See Riparian Vegetation Enhancement 
to or thatfa~ilitates c:onnectivity with existing and Management. 
occupied or pote~t!ally occupied habitat. 

ObjectiveRBRi.3: Create and maintain high-water Created refugia in riparian brush rabbit habitat will 
refugia in the 300 acres of restored riparian brush be maintained to ensure that their functionality is 
rabbit habitadmd additional protected lands sustained. See Riparian Vegetation Enhancement and 
occupied or with potential to become occupied by Management. 
riparian brush rabbit, through the building and/or 
restoring of high ground habitat on mounds, berms, 
or levees, so that refugia are no further apart than 20 
meters. 
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Biological Goal or Objective How CMll Advances a Biological Objective 

Objective RBR1.4: In protected riparian areas, Occupied riparian brush rabbit habitat will be 
monitor for and control nonnative predators that monitored for predators, and predators will be 
impede survival and breeding success of riparian trapped if monitoring shows potential adverse 
brush rabbits. predation effects on the species. See Riparian 

Nonnative Predator Control. 

Goal RW1: A reserve system that includes suitable habitat available for the future growth and expansion of 
riparian woodrat populations. 

Objective RW1.1: Of the 5,000 acres of riparian If flooding and other natural proce§'ses are not 
restoration, restore/ create and maintain at least 300 sufficient to sustain suitable habitat characteristics, 
acres riparian habitat that meets the ecological riparian woodrat habitat will be manipulated 
requirements of the riparian woodrat (e.g., dense through plantings and other technique:~ to achieve 
willow understory and oak overstory) and that is this objective. See Riparian Vegetation Enhancement 
adjacent to or facilitates connectivity with existing and Management. 

···························• occupied or potentially occupied habitat. ... 

Objective RW1.2: Create high-water refugia in Created refugia inriparianwoodrat habitat will be 
restored sites through the building and/ or restoring maintained to ensure thatfueir functionality is 
of high ground habitat on mounds, berms, or levees, sustain.ed: See Riparian f!.egetation Enhancement and 
so that refugia are no further apart than 20 meters. Management. 

Goal TRBL1: Improved nesting, nesting-adjacent foraging, and wintering habitat for tricolored blackbirds in 
the Plan Area. 

Objective TRBL1.2: Manage protected tricolored Nesting habitatprotected for tricolored blackbirds 
blackbird nesting habitat to provide young, lush will be mafia.ged through mechanical clearing, 
stands of bulrush/ cattail emergent vegetation and burning, or :tither mechanisms as needed to achieve 
prevent vegetation senescence. this objef:tive. 

Objective TRBL1.3: Of the cultivated l~iids Cultivated lands protected for tricolored blackbirds 
protected as covered species habitat, prottrd:'11;400 will be managed to ensure quality characterisitcs 
to 19,000 acres of moderate or higher quality .... necessary to achieve this objective . 
cultivated lands as non breeding foragiftghabitat, 
50% of which is of high or veryhig:h value. 

Objective TRBL1.4: Of the cultivated lands ~ Cultivated lands protected for tricolored blackbirds 
protected as covered sp~:cies habitat, pro~ect 5,100 will be managed to ensure quality characterisitcs 
to 7,600 acres of high to'very hig~ quality breeding- necessary to achieve this objective. 
foraging habitat .. Mthin .5 IriHes of occupied or 
recently occu}1ied (within the last 15 years) 
tricolored blackbird nesting habitat in Conservation 
Zones 1, 2, 3, 4, 7, Bor 11. 

·· .... 

1 CM11 will also provid-e benefits beyond those specified as biological goals and objectives. All 
2 benefits an4 goals are described in more detail below. 

3 3.4.12.2 Problem Statement 

4 Natural communities and covered species habitat in the Plan Area have been degraded as a result of 
5 many human-related activities such as flood control and hydrologic alteration, urban and 
6 agricultural runoff, and introduction of invasive plant and wildlife species. Enhancement of natural 
7 communities and covered species habitat will therefore be necessary to reverse historical trends, 
8 and management will be necessary to prevent further degradation in the reserve system. For 
9 descriptions of the ecological values and current condition of natural communities in the Plan Area, 

10 see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3, 
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1 Biological Goals and Objectives describes in detail the need for enhancing and managing each natural 
2 community as a component of the conservation strategies for these communities and associated 
3 covered species, based on the existing conditions and ecological values of these resources. 

4 3.4.12.3 Implementation 

5 [Note to Reviewers: Additional management tools to address fisheries habitat within the reserve 
6 system will be added to this section.] 

7 3.4.12.3.1 Site-Specific Management Plans 

8 The BDCP Implementation Office will prepare and implement management plans for protected 
9 natural communities and covered species habitats that are found within those communities. 

10 Management plans may be prepared for specific reserves or multiple reserve areas within a 
11 specified geographic area that share common management needs (i.e., reserveunits ). Within 2 years 
12 of acquiring parcels, the Implementation Office will conduct surveys to tpllect the information 
13 necessary to assess the ecological condition and function of conserved spedes habitats and 
14 supporting ecosystem processes. Based on the results, tJ:te Impiementat;i,on Office will identify 
15 actions necessary to achieve the applicable biological objeetivesrelatedto management and 

"'+',, """ 

16 enhancement of the reserve at the landscape, natural fOmm~nity, .:rnctspecies levels. Management 
17 plans will provide the information necessary to guide tllesehabitat enhancement and management 
18 actions. 

19 The management plans will include, but not be limited to, descriptions of the following elements. 

20 The biological goals and objectives to be achieved with the preservation and management of the 
21 parcels. 

22 Baseline ecological conditions( e.g., habitat maps, assessment of covered species habitat 
23 functions, occurrence-of covered and other native wildlife species, vegetation structure and 
24 composition, assessmei:"lt of nonnative species abundance and effect on habitat functions, 
25 occurrence and. extent of normative species). 

26 Vegetation managep1entactions that benefit covered communities, habitats, and species and 
27 reduce fue'l loads as,appropriate; are necessary for implementing community conservation 
28 measures; and are necessary for implementing species specific conservation measures. 

29 A fire managementplan developed in coordination with the appropriate agencies and to the 
30 exb~~tpradrcable, consistent with achieving the biological objectives of the BDCP. 

31 Infrastructure, hazards, and easements. 

32 Existing and adjacent land uses and management practices and their relationship to covered 
33 species habitat functions. 

34 Applicable permit terms and conditions. 

35 Terms and conditions of conservation easements when applicable. 

36 Management actions and schedules. 

37 Monitoring requirements and schedules. 

38 Established data acquisition and analysis protocols. 
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1 Established data and report preservation, indexing, and repository protocols. 

2 The adaptive management approach. 

3 Any other information relevant to management of the preserved parcels. 

4 Management plans will be periodically updated to incorporate changes in maintenance, 
5 management, and monitoring requirements as they may occur over the term of the BDCP. 

6 Based on the assessment of existing site conditions (e.g., soils, hydrology, vegetation, occurrence of 
7 covered species) and site constraints (e.g., location and size), and depending on biological objectives 
8 of the conserved lands, management plans will specify measures for enhancing and maintaining 
9 habitat as appropriate. 

10 Management plans will be prepared for each reserve unit within 4 years bf acquisition of each unit 
11 to allow time for site inventories and identification of appropriate managementtechniques. During 
12 the interim period, management of the reserve will occur using best.practices ~nd based on 
13 successful management at the same site prior to acquisition or based on managen:tent at other 
14 similar sites. Management plans will be working documents. that are updated and revised as needed 
15 to document current best practices. However, all management plans will be formally reviewed and 
16 updated by the Implementation Office at least every 5 years to ensure that the BDCP adaptive 
17 management and monitoring program (see Section.3,61 . .Adaptive Management and Monitoring 
18 Program) and the results of the latest research. ate being<:!:pplied to management in each reserve 
19 unit. 

20 

21 

22 
23 
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3.4.12.3.2 landscape-Scale ~nhancement arid Management 

Management Principles 

The following broad management and enhancement principles apply to all enhancement and 
management activities. 

Manage at multiple scales. Biological processes occur at a wide variety of scales across the 
landscape. Entranc(;)ment and Illanagement activities will therefore be planned and executed 
with these multipl~ scales in mind: For example, the enhancement of covered plant occurrences 
willlikeJy occn[' at a relatively. small scale due to the small size of many populations. 
Microhabitats for coveted plants such as soil texture, soil depth, rockiness, and nearest neighbor 
plants will be considered when designing appropriate management techniques. However, other 
processes operating at larger scales-such as the spread of invasive species, hillside erosion or 
deposition, anddie patterns of wildfires-will also affect plant habitat enhancement. To be 
successful, management actions will consider and anticipate processes operating at multiple 
spatU:l1 scales. 

Balance conflicting species needs. The effects of an enhancement or management action must 
be evaluated for all covered species before management decisions are finalized. For instance, 
some pond-dependent covered species can require conflicting habitat conditions. Dense 
emergent vegetation around pond margins can provide good habitat for tricolored blackbird 
and California red-legged frog but may not provide appropriate habitat for California tiger 
salamander or western pond turtle. The large size of the reserve system will allow disparate 
actions to occur in different places and achieve net benefit for all of the covered species. 
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1 Account for inherent variability. Chance events can often exert strong effects on species and 
2 natural systems. The most common chance events are associated with weather (e.g., rainfall, 
3 temperature, timing of seasons, drought, and the unknown ramifications of global climate 
4 change). Other chance events are associated with species populations themselves; these may 
5 include reproductive success and dispersal. Such inherently uncontrollable variables and their 
6 effects on covered species are best offset by maintaining within the reserve system a variety of 
7 microsites, environmental gradients, and management treatments. This ensures that covered 
8 species can take advantage of suitable habitat during favorable conditions and fjnd refugia in 
9 unfavorable conditions. 

10 Mimic natural processes. Natural processes (e.g., hydrologic regimes, wildfire) create and 
11 maintain habitat for covered species. Therefore management actions will focus on defining, 
12 maintaining and enhancing these natural processes. If this is not feasible, then the effects of 
13 those processes can be duplicated by alternative management actions: 

14 Use adaptive management. Flexibility and adaptation will be embraced iil making 
15 management decisions and improving restoration and enhancementactivities,within natural 
16 communities. Adaptive management principles (described in Section 3.6, Adaptive Management 
17 and Monitoring Program) will apply across the rangeof general principles as well as to the 
18 specific management techniques and tools described below. 

19 Minimize adverse effects. Management actions are tlesighed to provide long-term benefits to 
20 the covered species. However, some actions may have snort-term adverse effects on a subset of 
21 covered species (see Chapter 5, Effects Analysis). Managetp.ent actions should be selected or 
22 implemented in such a way that minimizes any adverseeffects torr covered species. See CM22 
23 Avoidance and Minimization Measures for details. 

24 Required Actions 
? 

25 On BDCP reserve lands inthe PlanArea, thelmplementation Office will take the following actions. 

26 Implement invasive nonnative plai1t and animal control to benefit covered species and enhance 
27 native biodiversit:Y(see Invasive Plant Control and Nonnative Animal Control, below). 

28 Avoid or -D:J.inirnizeherbicide use in the reserve system (see Herbicide Application, below). 

29 Coordinate with the local vector control districts to avoid and minimize adverse effects on 
30 covered species and their habitat that could result from mosquito abatement activities (see 
31 Mosquito Abatemerrt, below). 

32 Design and maintain infrastructure to allow wildlife movement throughout the reserve system 
33 (see Reserve System Permeability, below). 

34 Implep1ent fire management plans that include measures to avoid and minimize effects on 
35 covered species and their habitats during fire management activities on reserves (see Fire 
36 Management, below). 
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1 Guidelines and Techniques 

2 Fire Management 

3 Fire management will be a component of each site-specific management plan. Several natural 
4 communities in the Plan Area are adapted to fire and respond positively after a burn (e.g., 
5 grasslands, vernal pool complex). Therefore, some wildfires will be allowed to burn naturally to 
6 provide periodic disturbances that will benefit natural communities and covered species, within the 
7 larger land-use context. The fire management component of each management plan must include a 
8 clear decision system to determine when a wildfire will be left to burn and when it must be partially 
9 or wholly contained to prevent damage to structures, prevent injuries, or cau:se excessive 

10 disturbance to natural communities. Fire management must also be imple.ltlented to ~inimize 
11 adverse effects ID!l natural communities and covered species. Aggressive suppression can damage 
12 topsoil or cause excessive erosion, particularly if heavy machinery or chemical treatments are used 
13 to create firebreaks or suppress flames. 

14 The fire management component will include coordination with th~ California Department of 
15 Forestry and Fire Protection (Cal Fire) and local fire-figh~irrgagencieson the useofbiologically 
16 appropriate management response measures for fire events. Fire management for the reserve 
17 system should be based, in part and as applicable, on an ~gteementwith~USFWS and D FG on fire-
18 fighting techniques. The management plans will include a r~irge of fire response, from full 
19 suppression when wildfires compromise public safety and personal property, to less than full 
20 suppression in predetermined areas where public~afety and personal property is not compromised, 
21 and fire-dependent natural communities are present. The plans may include controlled burn and let-
22 burn components. The goal of such components would'bet6reduce fuel loads and decrease fire 
23 intensity while promoting fire-dependent nat:Q:ral community regeneration and a natural 
24 successional process where feasible. This apprQach will protect public safety, personal property, and 
25 sensitive natural communities while allowing for persistence of natural processes in fire-adapted 
26 natural communities. The management plan will also include coordination with other land 
27 management agencies allocation of prescribed burn permits from the Bay Area Air Quality 
28 Management 

29 The management plans. will describe minimum impact suppression tactics (also known as MIST 6). 

30 Many plans usingthe.setecl:miqlles and plans with low-impact rehabilitation (restoration) 
31 techniques have been developed in recent years. The goal of minimum impact suppression tactics is 
32 to safely suppress wildfire using environmentally sensitive suppression methods. Examples of 
33 minimqm impact suppression tactics guidelines and actions that will be implemented include the 
34 following. 

35 Use ~nvironmentally sensitive methods (i.e., procedures, tools, equipment) designed to 
36 minimize resource damage and reduce costs. 

37 Give serious consideration to the use of water as a firelining tactic. 

38 Establish equipment wash stations to remove noxious weed seeds from tires and vehicle 
39 undersides prior to their first use in a reserve. 

6 For example, see <http:/ jwww.wildfirelessons.netjdocumentsjGB_MIST_Guidelines.pdf> or the National 
Wildfire Coordinating Group at <www.nwcg.gov>. 
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1 If there is a risk that a hose coming directly from a local unit's cache is contaminated with 
2 noxious weed seeds, obtain fresh hose from the regional cache. 

3 Establish mobilization and demobilization areas outside the reserve to minimize spread of 
4 noxious weeds or diseases. 

5 Consider the use ofhelibucket with water or foam before calling for airtankers and retardant. 

6 In order to ensure that the management plans are followed during fires, the Implementation Office 
7 will develop a wildfire local operating agreement for the reserve system with Cal Fire and with any 
8 other firefighting agency that has responsibility for reserve system lands. The operating agreement 
9 will ensure that the fire management components are implemented, that mi.riimum impact 

10 suppression tactics are used, and that post-fire restoration is carried out An example Of a local 
11 operating agreement that has been developed and utilized successfully is the Henry W. Coe State 
12 Park agreement with CalFire (California State Parks 2007). 

13 The wildfire local operating agreement will be in place within 4 years of permit i~suance. This will 
14 allow time for the fire management component of reserve unit management plans to be developed 
15 and for the Implementation Office to work closely with Cal Fire to develo.p the operating agreement. 
16 Specifically, the wildfire local operating agreement for the reserve system will serve the following 
17 functions, at a minimum. 

18 Inform the firefighting agencies of reserve system fire policies and sensitive resources. 7 

19 Inform the Implementation Office of functions within thelncident Command System (Cal Fire) 
20 with respect to wildland fire. 

21 Be the local working agreement between the Implementing Entity and firefighting agencies for 
22 all activities related to wildland fires in the reserve system. 

23 Designate responsibilities ahd.guid~Iines for all activities related to wildland fires. 

24 Allow the Implementation Office to be a resource advisor in the incident command system and 
25 an on-site monitor in the event of awildfire. 

26 Identify minimum impact suppression tactics during and after wildland fires to ensure the 
27 minimum p(lssible'enviroll.tpental impacts. 

28 Identff:¥ biologically apprgpriate and complete post-fire restoration and rehabilitation 
29 responsibilities. 

30 Following a fire, the Implementation Office will initiate remedial measures as described 
31 Section 6.3.2,, Changr!d Circumstances. 

32 To ensure successful fire management as described in this Plan, the Implementation Office will hire 
33 staff with expertise in firefighting and controlled burns using minimum impact fire suppression 
34 techniques. Staff with this expertise will also help to ensure clear and frequent communication with 
35 Cal Fire, which is essential to proper implementation of these techniques during a wildfire. Staff with 
36 this expertise will also help to ensure immediate assessment and possible responses following 

7 The Implementing Entity will update the appropriate local fire fighting agencies of sensitive resources in the 
reserve system as the reserve system grows. 
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1 detection of wildfires in the reserve system. For a description of guidelines and techniques for 
2 prescribed burns, see the section below on the grassland natural community. 

3 Invasive Plant Control 

4 Some nonnative plants pose a serious threat to ecosystem function, native biological diversity, and 
5 many covered plant species. However, many nonnative plants cannot be effectively controlled 
6 because of their great abundance, high reproduction rate, and proficient dispersal ability; the high 
7 cost of control measures; or unacceptable environmental impacts of control measures. Therefore, 
8 control efforts in the reserve system will focus on new infestations that are relatively easy to 
9 eradicate or the most ecologically damaging nonnative plants that have effective suppression 

10 techniques available. 

11 The Implementation Office will address the control of invasive plants as a component of each site-
12 specific management plan. Control of invasive plants on reserve lanQ.s should t5egin immediately 
13 after acquisition if infestations are serious, even if the management pla.tl; is not finalized. Efforts to 
14 control invasive plans will be evaluated and revised as needed. Formal evaluations and revisions 
15 will take place at least every 5 years 8 . 

16 The goals of each management plan will be to control the spread (!}fnoxious weeds. fas defined by 
17 the California Department of Food and and invasive plants listed by the 
18 California Invasive Plant Council (2007) into new areas and to control infestations of noxious and 
19 serious weeds. Another important goal will be to distinguish those species for which eradication or 
20 control will be the objective and those species that will be addressed through landscape-level 
21 management (i.e., large:-scale management rather than.site~specific treatments). The major 
22 elements listed below will be includ-ed in eacl:l: reserve unit management plan. 

23 An assessment of the non}\atjve plaptslikelyto be invasive within the reserve unit that includes 
24 the following components. 

25 Maps and descriptions of the distribution and abundance of nonnative plants. 

26 The known or.potential effe<,;ts of nonnative plants on ecosystem function, native biological 
27 diversity, se:qsitfve natural communities, and covered species. 

28 The means and risk of the spread of nonnative plants to other areas within and outside the 
29 te.serves. 

30 

31 
32 
33 
34 

35 

36 
37 

1: The cost, feasibility, and effectiveness of available control measures for each species. 

An assessmentofinvasive plants not currently found in the reserves but found nearby or in 
similarhabitats and that might invade the reserves in the future. The assessment will include a 
deseription of known or potential effects on ecosystem function, native biological diversity, 
sensitive natural communities, and covered species. 

The development and application of criteria for establishing invasive plant control priorities. 

The integration and coordination of invasive plant control efforts in the reserve system with the 
efforts of other ongoing invasive plant control efforts in the Plan Area. 

8 This is the approximate interval at which the list of invasive plants in California is updated by the California 
Invasive Plant Council. 
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A description of methods to control and prevent the establishment of invasive plants and 
criteria for evaluating the suitability of application of these methods based on site-specific 
conditions. 

A description of a process by which future invasive plants can be evaluated quickly to determine 
the best course of action for their effective removal or control. 

Development of the invasive plant component of the reserve unit management plans will be 
coordinated with other major resource management agencies in the study area including DFG, 
USFWS, operating regional HCPs and NCCPs, and counties with jurisdictions over parks. Because 
control of many invasive plants in the Plan Area is a regional issue, coordination With these agencies 

"' is essential. Coordination could include sharing costs, staff, and equipment and conducting joint 
management programs to address the regional problem of invasive plants. Management to control 
invasive plants will be prioritized such that the invasive plants with the greatest effects on covered 
species are addressed first. 

Additional invasive plant control specific to natural communities is desd'ibed under the natural 
community sections below. 

Herbicide Application 

Herbicides may be used judiciously within the rese~vesystemto control or eradicate invasive 
plants, and may be necessary to control heavy infestationsof certain invasive plants (e.g., Transline 
herbicide is effective in controlling yellow star-thistle). Certified personnel will conduct any 
herbicide application. Herbicides will beused with gr~at caution, especially near seeps, creeks, 
wetlands, and other water resources. Herbicide use will be reserved for instances where no other 
eradication techniques are effectitre. 

Nonnative Animal Control 

Feral pigs and cowbirds willb~contrOUed as described below. Bullfrogs and nonnative fish that prey 
on California red-legged frogand California tiger salamander larvae will be controlled in stock 
ponds and seasonal wetlands 'associated with grasslands (see Grasslands and Associated Seasonal 
Wetland Natural ComiJ!luriiti.e~JFor control techniques for nonnative fish in rivers and creeks in the 
reserve system and within the Plan Area, see CM15 Predator Control. If the Implementation Office 
determines, through monitoring of covered species populations in the reserve system, that other 
nonnative predatory species are adversely affecting covered species such as California black rail or 
CaUfotnia clapp~r rail, then the establishment and abundance of nonnative predatory species will be 
controlled With habital manipulation techniques or trapping. 

Feral J1ig control. Feral pigs have the potential to adversely affect all wetland types in the Plan 
Area, especially at the western end of the Plan Area where this species is currently known to 
occur. The impact of rooting activities in ponds, seasonal wetlands, and emergent wetland 
natural communities may be reduced by fencing, although fencing to exclude feral pigs will need 
to be built for that purpose and maintained frequently in order to be effective. If fencing is used, 
it must be constructed so as not to restrict wildlife movement routes or corridors. In cases 
where livestock access to ponds and surrounding uplands is desired but feral pigs are degrading 
habitat, a feral pig control program could be initiated to improve pond habitats. Feral pig control 
has been effective on San Francisco Public Utility Commission land in the adjacent Alameda 
Creek watershed (Koopman pers. comm.) and in Henry W. Coe State Park (Sweitzer and Loggins 
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1 2001; program is on-going). Feral pig control will be focused on parts of the reserve system 
2 where the concentrations of feral pigs are high and impacts on native communities have been 
3 observed. It would be difficult to census the exact number of feral pigs within the reserve system 
4 without an extensive effort. However, rooting disturbance can be monitored. Pig populations 
5 will be controlled during the permit term as long as their disturbance (i.e., rooting disturbance) 
6 adversely affects the Implementation Office's ability to successfully implement the conservation 
7 strategy for BDCP. 

8 Cowbird control. Cowbird trapping has proven successful in reversing downward population 
9 trends for avian species such as least Bell's vireo (Kus and Whitfield 2005) ... However, there is no 

10 evidence that cowbirds are currently threatening avian species populations in the Plan Area. If, 
11 through population monitoring, a decline of covered bird species susceptible to cowbird 
12 parasitism is detected, cowbird population or host species nest monitoring will be instigated to 
13 assess whether cowbirds are responsible for this decline. Cowbird tr~ppingtir other control 
14 methods will be implemented if monitoring determines that cbw~irds are responsible for 
15 declines in covered bird species in the Plan Area. 

16 Least tern predators. The management of California leasttern nesting habftat will include a 
17 strategy to control nonnative predators and manage native predat<}rs to enhance reproductive 
18 success and increase population abundance. This could be achieved through fencing, direct 
19 removal of predators, andjor through the d~sfgn of nesting habitats that minimize access of 
20 predators into active colonies, among other approaches. 

21 Mosquito Abatement 

22 Enhancement of pond and wetland habitats must be balanced with the need to minimize mosquito 
23 production. Encouraging adequate:pqpulationsofmosquito predators, such as native frogs, 
24 swallows, and bats, offers an approach to mosquito control that is compatible with management for 
25 covered species. Wetlands will be designed to reduce mosquito production by minimizing suitable 
26 habitat for mosquitoes (prfmai'ily Culex torsalis) and other human disease vectors, particularly 
27 between mid-July and late Sep~ember or'<!October when mosquito productivity is highest. Any 
28 mosquito controlactfV"ities to be performed on reserve system land will be addressed in the reserve 
29 unit management plan: in consultation with the local vector control district. The site-specific 
30 management plan will d~tail the nature of mosquito control activities and explain specific measures 
31 implemented to avoid.andminimize effects on covered species consistent with the BDCP. The 
32 Nato mas Bastn HCP is an example of a local conservation plan that has created and managed 
33 extensive wetlands ina successful partnership with a local vector control agency. 

34 Reserve System Permeability 

35 One important measure of the reserve system's success will be the degree to which it allows native 
36 wildlife species to move freely within the reserve system and to other habitat outside the reserve 
37 system. In landscape ecology, permeability differs from connectivity in that connectivity refers to 
38 creating connections between existing large protected areas of species habitat (described in CM3 

39 Natural Communities Protection and Restoration), while permeability refers to the relative potential 
40 for a species to move across a landscape (Singleton et al. 2002). For example, removal of a fence or 
41 other barriers to species movement would increase landscape permeability. 

42 The permeability of the study area will be increased by the actions listed below, where applicable. 
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Retrofitting or removing fences that serve as barriers or hazards to wildlife movement. 

Improving culverts and other crossing points under roads to make them more attractive and 
safer for wildlife. 

Collecting consistent data on wildlife movement throughout the Plan Area to better inform the 
location and type of structures that will facilitate safe movement. 

Managing grassland vegetation and thatch to facilitate dispersal of amphibians, such as 
California tiger salamander, for which dense vegetation may hinder movement.. 

Most fences in the reserve system will remain and will be used for managemenfpilrposes, such as 
grazing management. Those that are unnecessary will be removed to increase reserve system 
permeability. Additional fences may be installed to better manage grazing timing and 'u:ications. Most 
existing roads within the reserve system will be used for management or monitdring purpt)ses, but 
those that are unnecessary will be removed and decommissioned (Le., returned to a natural 
condition) to reduce hazards to wildlife and the erosion potential asso'Ciftted with dirt and gravel 
roads. Additional roads may be added to establish access for management or monitoring purposes. 
These access routes will conform to the natural contours ofthesurrounding landscape and will only 
be maintained to the extent necessary for access. 

Culverts that create a one-way barrier9 along waterways will l)e removed or retrofitted to allow 
movement of fish and aquatic amphibians both tipstream :and downstream. In most cases, 
retrofitting involves replacing small obstructive cul'ferts with larger, straight culverts to allow 
species to move through more readily. In some instances culverts may be replaced with clear-span 
bridges to increase the habitat quality oft~e waterwaywhere it flows under the roadway. This 
approach enhances the habitat (bath aquatic:ilnd terrestrial) under the roadway for animal 
movement. In addition, existing culverts or bridges may be enhanced to increase wildlife movement 
through or under these permanent barriers. For example, fencing could be installed along the 
roadway to guide wildlife Species away from the roadway and through undercrossings. 

3.4.12.3.3 Aquatic and, Emergent Wetland Natural Communities 

27 The following measures Will b~ implefnented to manage and enhance the aquatic and emergent 
28 wetland naturalcommup.itiesin.t)le reserve system, including tidal brackish emergent wetland, tidal 
29 freshwater emergent wetland, nontidal freshwater perennial emergent wetland, tidal perennial 
30 aquatic, all.dnontidal perennial aquatic. Applicable management and enhancement actions 
31 described at the beginning of this conservation measure will also be implemented. Where there are 
32 conflicts between the.•general and community-specific actions, the community-specific actions will 
33 be implemente-d:. 

34 Required Actions 

35 The following management actions will be implemented for all emergent wetland communities in 
36 the reserve system. 

9 One-way barriers occur when species can move in one direction, but not the other (e.g., fish moving downstream 
but not upstream). 
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1 Reduce distribution and abundance of invasive plant species that threaten covered species and 
2 biodiversity associated with emergent wetland communities (see Emergent Wetland Invasive 
3 Plant Control). 

4 Maintain tidal mudflats by reducing distribution and abundance of invasive plant species (see 
5 Maintenance ofTidal Mudflats). 

6 Create or maintain upland areas that can serve as refugia during high-tide events (e.g., grassland 
7 patches for salt marsh harvest mouse (see Maintenance of Upland Refugia ). 

8 Reduce distribution and abundance nonnative wildlife that threatens covered species in 
9 emergent wetland communities (see Nonnative Wildlife Control). 

10 Maintain vegetation composition and structure to support appropriate habitat conditions for 
11 covered species (see Vegetation Management). 

12 Control human and pet access into wetland areas. 

13 Limit cattle access to wetland vegetation to the extent necessary to prevent significant 
14 deterioration of covered species habitat. 

15 The following additional management actions will be implemented in Snl:sun Marsh. 

16 Reduce and then maintain the cover of nonnative invasive plant species such as perennial 
17 pepperweed, bull thistle, and annual grasses in Suisun Marsh to levels that do not significantly 
18 impact covered species. 

19 Contribute to the control of seed predators that threaten. populations of soft bird's-beak and 
20 Suisun thistle (see Seed Predator Control). 

21 Seed banking for Suisun thistle and soft J:?ird's beak [Note to Reviewers: text to come.] 

22 The following additional management actions will be implemented for the 400 acres of non tidal 
23 freshwater perennial emergent wetlands to be restored in the reserve system. 

24 Manage vegetation density anctcomposition, water depth, and other habitat elements to 
2 5 enhance habitat valu~s for giant garter snakes. 

26 Maintainupland refugia (islands or berms) within the restored marsh. 

27 Maintain permanent buffer zones at least 200 feet wide around all restored non tidal freshwater 
28 emergentwetland habitats to provide undisturbed (uncultivated) upland cover and aestivation 
29 habitat imrirediately adjacent to aquatic habitat. 

30 Manage hank slopes and upland buffer habitats to enhance giant garter snake use, provide 
31 cover, and encourage burrowing mammals for purposes of creating hibernation sites for giant 
32 gartetsnake. 

33 Establish seasonal buffer zones around aquatic habitats to reduce disturbance and improve 
34 foraging habitat for tricolored blackbirds. 
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1 Guidelines and Techniques 

2 Emergent Wetland Invasive Plant Control 

3 Invasive plants in emergent wetlands include perennial pepperweed, fennel, bull thistle, and giant 
4 reed (Arundo donax): these species can form dense monocultures that eliminate native plants and 
5 degrade wildlife habitat. Additionally, some small nonnative annuals, such as barbgrass (Hainardia 
6 cylindrical) and rabbitsfoot grass (Polypogon monspeliensis), affect soft bird's-beak (a hemiparasite) 
7 by functioning as ineffective host plants (Grewell 2005). 

8 Perennial pepperweed will be controlled in Suisun Marsh where it threatens habitat for California 
9 clapper rail, Suisun thistle, and soft bird's beak, and other covered species. Small nonnative annuals 

10 such as barbgrass (Hainardia cylindrical) and rabbitsfoot grass (Polypogon monspeliensis) will also 
11 be controlled in the reserve system, particularly where they threaten softbird's~beak popuJations 
12 (Grewell 2005). Other invasive plants in emergent wetlands will be controlledi'l.s necessary, as 
13 described above, to meet the BDCP biological goals and objectives.\Yh:iJe methods have been 
14 developed to reduce the cover of invasive species in the short-term, there"are. no long-term control 
15 solutions and effective management of invasive species will require an uninterrupted long-term 
16 commitment. 

17 Maintenance of Tidal Mudflats 

18 Tidal mudflats occur within a matrix of tidal aq~atic and tidal e~ergent wetland natural 
19 communities. These mudflats will be maintained by reducing invasive plant species such as Spartina 
20 alterniflora that would otherwise diminish the extent or degrade the function of mudflats. See CM13 
21 Invasive Aquatic Vegetation Control for treatments, site selection, and other guidelines on the control 
22 of submerged and floating nonnative aquatic vegetation. 

23 Maintenance of Upland Refugio 

24 [Note to Reviewers: text to come.] 

2 5 Nonnative Wildlife Control 

26 A feral pig cpntrol program wlllbe implemented in the Suisun Marsh area using trapping, hunting, 
27 or other effective control methods. Other nonnative animals potentially adversely affecting covered 
28 species and native biodiversity in emergent wetland communities include brown-headed cowbirds, 
29 feral cats, noimftive red. foxes, and nonnative rats. Active control programs will be implemented if 
30 norrnativ~animalsare found (through population monitoring) to adversely affect covered species 
31 populations. 

3 2 Vegetation Management 

33 Vegetation management is a critical component of optimizing the emergent wetland habitat function 
34 for covered species. Emergent wetland vegetation will be managed depending on the site-specific 
35 conditions of individual wetlands, and will largely depend on the individual species or group of 
36 species targeted for enhancement (or removal in the case of invasive nonnative species). Vegetation 
37 management will involve several techniques, often used in concert, to achieve the species 
38 composition and habitat structure necessary to benefit covered and other native species. 
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Conservation Strategy Chapter 3 

Prescribed burning. Prescribed burning has been used as a management tool in tidal emergent 
wetlands in other areas, such as Blackwater National Wildlife Refuge in Maryland and McFadden 
National Wildlife Refuge in Texas, to favor the growth of vegetation favorable to waterfowl and 
other wildlife (U.S. Fish and Wildlife Service 2005). Prescribed burns may be used to achieve 
similar benefits for tidal wetlands in the reserve system, although any plans for prescribed 
burns must be based on achieving the BDCP's biological goals and objectives and must consider 
potential adverse effects on covered species. Pilot projects will be implemented to assess the 
relative benefits and potential adverse effects of prescribed burning prior to implementation of 
any large-scale prescribed burning plans in emergent wetlands in the Plan Area. 

Livestock control. Cattle grazing will be excluded from Suisun thistle and soft-bird's-beak 
habitat. Cattle will also be controlled through exclusionary fencing to protect other sensitive 
emergent wetland areas. Overgrazing by cattle and rooting by feral 'Aigs can cause trampling of 
vegetation, soil compaction, development of "cow contours," apd bank destabilization. Fencing 
wetlands has been shown to be a rapid, successful, and cost-el'fe:ctive method of enhancing some 
wetlands. After fencing, vegetation cover and wetland species diversizy can incr~ase 

~ 

substantially in stock ponds and other permanent or near-permanent freshwater wetlands that 
have been degraded by cattle grazing (Contra Costa WaterOistrict ~002). In this Plan, fencing 
locations and specifications will depend on several facters, including site-specific conditions and 
the biological objectives that are being addressed. 

Seed predator control. [Note to Reviewers: text to come.) 

Seed banking. [Note to Reviewers: text to come.] 

3.4.12.3.4 Riparian Natural Community 

23 This section describes managetpentand enhancement actions that will be implemented in the 
24 reserve system specific to.tbe ripar.ian natural community. Applicable management and 
25 enhancement actions described at the begin~ing of this conservation measure will also be 
26 implemented. Where there are conflicts between the general and community-specific actions, the 
27 community-speci(ic actions will be implemented. 

28 Required Actions 

29 The follo~ng measures wlii be implemented in restored and protected riparian natural community 
30 in the Plan :Area. 

31 Man~ge the st;pJctiire and composition of restored riparian areas to help meet the objectives 
32 established for the riparian natural community, riparian brush rabbit, riparian woodrat, 
33 Swain.son's hawk, white-tailed kite, and yellow-billed cuckoo (see Riparian Vegetation 
34 Enhancement and Management). 

35 Control invasive plant species to maintain or increase native riparian biodiversity (see Riparian 
36 Invasive Plant Control). 

37 Control nonnative potential predators on riparian brush rabbit in occupied riparian brush rabbit 
38 habitat (see Riparian Nonnative Predator Control). 

39 Enhance and manage stream channels and channel banks associated with the riparian natural 
40 community to increase the diversity of microhabitats, improve hydrologic conditions that 
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Conservation Strategy Chapter 3 

support the regeneration of riparian vegetation, and improve habitat functions for aquatic 
species (see Stream Channel Enhancement and Management). 

Limit cattle access to riparian and other wetland vegetation to the extent necessary to prevent 
significant deterioration of habitat of covered species (see Livestock Management). 

Guidelines and Techniques 

Riparian Vegetation Enhancement and Management 

The reserve system must support at least 1,000 acres of early to mid-successional riparian 
vegetation. The improvements in hydrology in the Delta (CMl Water Facilities and Operation), 
including increased frequency and duration of pulse flows and bypass flows, are expected to also 
improve fluvial disturbance to help maintain and enhance this early to mtd-successionalrip.arian 
vegetation in the reserve system. However, if fluvial disturbance is not sufficient to meet this 
objective, additional enhancement and management described below will be implemented. 
Additionally, riparian restoration as described in CM7 Riparian Natural tommunityRestoration will 
include areas restored specifically to meet suitable habitat characteristics for riparian woodrat, 
riparian brush rabbit, and yellow-billed cuckoo, and active vegetation management may be 
necessary to sustain these appropriate habitat characteri~tics, Orttie these riparian restoration sites 
have met their success criteria, riparian vegetatim:lma~agement would occur consistent with this 
conservation measure to maintain and enhanee riparian woodland and suitable habitat 
characteristics for the target covered species. 

The riparian management strategy recognizes the spatially and structurally dynamic nature of the 
riparian natural community. As flooding along rivers results in scouring and fluvial disturbances, 
vegetation is cleared from some aree}sthat:cl;hen go through a process from early successional (low, 
dense shrubs) toward late successional (high; <ten~e canopy) vegetation. Periodic disturbance thus 
results in a mosaic of vegetation characteristics that shifts over time. As such, early- to mid
successional riparian vegetation is not expeeted to remain in one location. Instead, this requirement 
will be met throughout the reserve system as riparian vegetation matures and is disturbed in 
different locations. Rip~rian vegetation in the reserve system will be monitored annually to ensure 
that there are at least:1,000 ~c.res of early- to mid-successional and 500 acres of mature forest 
throughout the reserve system. Similarly, the 300 acres of suitable habitat for riparian brush rabbit 
and 300 acres of suitable riparian woodrat habitat may spatially shift over time, as long as it meets 
the locational criteria for these species. Active vegetation management will only be implemented if 
necessary to m~~t the b:iological objectives for the riparian community and associated covered 
species. 

Structural heterogeneity of riparian vegetation in the reserve system will be maintained and 
enhanced:Vegetation structure can be defined as the foliage volume (or cover of foliage) by height 
for a given area (Riparian Habitat Joint Venture 2009). Structural complexity, including understory 
(low shrubs), midstory (large shrubs and small trees) and overstory (upper canopy formed from 
large trees) is important to provide habitat requirements for a diversity of wildlife species. 
Appropriate structure will also be maintained for riparian brush rabbit and riparian woodrat, as 
described below. 

Active vegetation management may include girdling trees, mechanical vegetation removal, 
plantings, moving sediment and gravel, or other techniques of managing physical processes and 
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1 vegetation to provide the appropriate vegetation structural characteristics. The Implementation 
2 Office will consider the biological needs for fish and other covered species, and apply the avoidance 
3 and minimization measures described in and Minimization Measures, 
4 when choosing the appropriate vegetation management techniques and applying them to managed 
5 sites. 

6 In addition to managing riparian vegetation structure, the Implementation Office will plant rare or 
7 uncommon riparian native plant species such as buttonwillow or elderberry shrubs in riparian 
8 areas as deemed appropriate to increase native biodiversity and provide important habitat features 
9 for certain covered species (e.g., blackberry for tricolored blackbird). The folloWing guidelines also 

10 apply to riparian woodland management in specific instances. 

11 Riparian The 300 acres of suitable riparian woo drat habitat 
12 that will be restored, as described in CM7 Riparian Natural Community Restoration, will be 
13 maintained to sustain appropriate habitat characteristics for this species. Additionally, flood 
14 refugia created for riparian woodrat, as described in CM7 Riparian Na~urarCommunity 
15 Restoration, will be monitored and maintained to ensure that they retain .. their functional value 
16 as flood refugia for this species. The habitat characteristics to be !llainlained for this species are 
17 described in CM7 Riparian Natural Community Restoration. 

"<' 

18 Riparian brush rabbit. The 300 acres of suitable ripariart brush rabbit habitat that will be 
19 restored as described in CM7 Riparian Natural Community Restoration, and the 200 acres of 
20 existing occupied habitat to be protected as 'described in.CM3 Natural Communities Protection 
21 and Restoration, will be maintainedto sustain appropriat~ habitat characteristics for this 
22 species. The 200 acres ofprotected cH::,cupied habitat maybe further enhanced to establish 
23 favorable habitat characteristicsJ.or ripal'ian brush rabbit. Additionally, flood refugia created for 
24 riparian woodrat, as described in (:MY'J?,ipt;Lrian Natural Community Restoration, will be 
25 monitored and maintainedtqensure thatihey retain their functional value as flood refugia for 
26 this species. Habitat charactertstics to maintain for this species are described in CM7 Riparian 

27 Natural Community Restora.tion. 

28 Riparian invasive plant control. Invasive plant control in riparian areas will focus on reducing 
29 or eliminating those specieS that threaten habitat values. Himalayan blackberry, giant reed, 
30 perennial pepperweed, black locust, and fig are common invasive plant species in the riparian 
31 natur:~ community intlte Plan Area. The Implementation Office will consider habitat needs for 
32 yellow:.br;easted chat and tricolored blackbird before removing stands of Himalayan blackberry 
33 from riparian are(\s: these species frequently nest in Himalayan blackberry thickets which 
34 provide valuable nesting substrate and cover. 

35 Riparian nonnative predator control. Predator control is a key element of the riparian brush 
36 rabbit conservation strategy. Nonnative feral predators, such as cats and dogs, can be a threat to 
37 riparian brush rabbit populations, particularly where sufficient cover habitat is not available. 
38 Control of predators will be particularly important during restoration and relocation efforts 
39 until self-sustaining populations are established. Therefore, predation threats by feral predators 
40 will be monitored and minimized at all restoration sites through predator control or other 
41 management actions. 
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1 Stream Channel Enhancement and Management 

2 The BDCP relies primarily on floodplain and channel margin restoration to establish conditions for 
3 natural processes to sustain favorable ecological conditions within and adjacent to stream channels. 
4 However, active enhancement and management of stream channels adjacent to the riparian natural 
5 community may be necessary to achieve BDCP biological goals and objectives. The following 
6 enhancement activities may be included. 

7 Installation of woody debris in stream channels to create pools to increase the diversity of 
8 microhabitats. 

9 Removal of rip rap along channel banks and alteration of stream channel geomorphology to 
10 improve hydrologic conditions that support the regeneration of riparian vegetati~n and improve 
11 habitat functions for aquatic species. 

12 Livestock Management 

13 As part of the grazing management program, the Implementation Office will exclude livestock along 
14 targeted stream segments in the reserve system using exclusion fencing, off-channel water sources, 
15 and other potential actions as needed. Fencing wetlands smay not be apf!ropriate in locations where 
16 retaining open water for species such as western pond turtle is lin objective. 

17 
18 

3.4.12.3.5 Grasslands and AssoCiated SeasonalWetland Natural 
Communities 

19 This section describes the managements~ategies forgrasslands and associated natural 
20 communities, including vernal pool complex~ alkali seasonal wetland complex, and other seasonal 
21 wetlands. Applicable managemenfanden:haricement actions described at the beginning of this 
22 conservation measure will also be imp~mented \"fhere there are conflicts between the general and 
23 community-specific actions~ the community-specific actions will be implemented. 

24 Required Actions 

25 Enhance and manage veg~tation to reduce fuel loads for wildfires, reduce thatch, minimize 
26 nonnative competition with. native plant species, increase biodiversity and provide suitable 
27 habitat conditions for covered species (see Grassland Vegetation Enhancement and 
28 Mana!Jement). 

29 Manage grasslands to increase the availability of aestivation and nesting burrows for western 
30 >burrowing owcl,.California red-legged frog and California tiger salamander; and to increase prey 
31 aVailability for San Joaquin kit fox, Swainson's hawk, white-tailed kite, and other native wildlife 
32 predators (see Ground-Dwelling Mammals). 

33 Whereappropriate, install artificial nesting burrows or create elevated berms, mounds, or 
34 debris piles for western burrowing owl to facilitate use of unoccupied areas (see Structures for 
35 Covered Wildlife). 

36 Install perching structures to facilitate use by western burrowing owl, Swainson's hawk, and 
37 white-tailed kite (see Structures for Covered Wildlife Species). 

38 Install woody debris in stock ponds to provide cover and basking opportunities for western 
39 pond turtle (see Structures for Covered Wildlife Species). 
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1 Enhance and maintain hydrology of vernal pool complex and alkali seasonal wetland complex 
2 natural communities and stock ponds (see Hydrologic Functions ofVernal Pools, Seasonal 
3 Wetlands, and Stock Ponds.). 

4 Control bullfrogs and other nonnative predatory species limiting the abundance of covered 
5 amphibians in seasonal wetlands and ponds (see Bullfrogs and Nonnative Predatory Fish). 

6 Enhance and manage vernal pool complexes to sustain suitable conditions for vernal pool 
7 pollinators (see Vernal Pool Pollinators). 

8 Guidelines and Techniques 

9 Grassland Vegetation Enhancement and Management 
v 

10 Enhancement and management of grasslands in the reserve system will require applyingmany of 
11 the management techniques described below concurrently at diffetent sites and on different spatial 
12 and temporal scales to create a mosaic of grassland conditions. This Wfll maximize habitat 
13 heterogeneity across the landscape and will tend to increase native biological andstructural 
14 diversity (Fuhlendorf and Engle 2001). For example, the>buildUp of dead plant material, or thatch, 
15 has been implicated in the suppression of native annual fc:>rbs inunmanaged wet grasslands in 
16 California (Hayes and Holl2003). Techniques to redyce that't:h (e.g., livestock grazing, prescribed 
17 burning, raking) will be applied only where the treat;nentis expected to benefit native grassland 
18 species. Techniques to reduce thatch should be discontinut!difthey are demonstrated to promote 
19 expansion of invasive species or encroachment of nonnative grassland into native grassland areas. 
20 These management techniques can also be effective at redudng the overall biomass of nonnative 
21 invasive species and increasing the annual~uccess of native grassland species. 

22 Managers must consider the itnpacfs~of Irlanagement treatments on other covered species. For 
23 example, if burns occur in grassland habitat, treat!rlents may affect covered plants in both positive 
24 and negative ways (Gillespie and Allen 2004); accordingly, it is important to monitor several life 
25 stages to determine the net effect of Irlanagement actions. 

' 
26 Site conditions (both -physical and biological) and land use history are important in developing 
27 biologically approprlate management techniques to attempt to enhance native grassland alliances 
28 (Stromberg andGriffin1996; Hamilton et al. 2002; Harrison et al. 2003). For example, some species 
29 of native grasses may occur primarily on steep north- or east-facing slopes where soil moisture 
30 tends to be higher (Jones & Stokes Associates 1989). Management strategies at these sites will differ 
31 from ~ites on more level topography and drier, south-facing slopes. 

32 Guidelines _and techniques for grassland vegetation management are described below. 

33 Pilot experiments. To minimize uncertainty about the appropriate management regime 
34 necessary to maintain and enhance each grassland type, pilot experiments will be conducted to 
35 test the effects of management actions. The experiments will be designed to test a range of 
36 reasonable management alternatives under appropriate spatial scales and seasonal weather 
37 patterns. Long-term monitoring programs will also include the following three components: 
38 experimental plots that generate information describing the long-term trends of management 
39 actions, experimental treatments for most likely management alternatives, and appropriate 
40 controls. 
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Livestock grazing. Grazing by livestock and native herbivores is proposed for implementation 
in the reserve system to enhance grasslands by creating structural diversity and increasing the 
abundance of native grassland species. The flora of the Plan Area evolved under the influence of 
prehistoric herbivores, including large herds of deer, elk, antelope, and other grazing animals, 
and without the competition from nonnative annuals which dominate much of the study area 
today. At present, appropriate livestock grazing utilizing cattle, sheep, and goats can be useful 
for range management, as a vegetation management tool to promote native plants and animals, 
and to reduce fuel loads for wildfires. One study found that grazing increased the diversity of 
native plant species on serpentine grasslands but decreased native diversity o.n nonserpentine 
grasslands (Harrison et al. 2003). In addition, grazing and ranch land management practice have 
been demonstrated to benefit California tiger salamander and California red-legg~d frog. 
Livestock grazing can be used to manage vegetation for purposes ofmaintaining and.improving 
habitat conditions for resident plants and animals and to reduce fuel loads for wildfires. 
Different grazers and different grazing intensities result in different impacts on vegetation. The 
BDCP Implementation Office will develop an appropriate grazing program for enhancing and 
maintaining habitat for covered species for each protected area based on site-specific 
characteristics of the community and covered species, the spatial location of important 
ecological features in each pasture, the history of grazing on the site1_ species composition of the 
site, grazer vegetation preference, and other relevant ilfforma:tfop.. Grazing exclusion should be 
used as a management alternative where appropriate:Graz~ng practices in effect in each pasture 
for the 5 years prior to acquisition shouldbe continuea unless, there is a specific conservation 
related need to alter them or site-specific information suggests that alternate management 
actions would better advance the sites conservatiQ.n goals: Grazing in certain native grassland 
communities, however, may need to be reduced to maintain or enhance these communities. 
Note that midsummer grazing may be effective in controlling exotic grassland plant species 
because most native perefl:nial grassesWt:>uldbe dormant in summer and not substantially 

~ . ~ 

damaged by grazing. · 

Several factors, includin& timing, stocking rate, rotation type, and grazing species, may affect the 
success of a grazing program (Sotoyoine Resource Conservation District 2007). These are 
described below. 

Tiiplng.,Varyirig the timi!J.g (i.e., seasonal timing, annual timing) of grazing generally 
produces ditfereil:t effects across the landscape. Short-term winter grazing following 
burqtng may Itelp to control exotic grasses as they germinate after winter rains, while mid
summer grazing may promote native perennial grasses because they are dormant at that 
titp.e and notsubstantially damaged by grazing. These tradeoffs will need to be considered 
assfte-specific management plans are developed. 

S~ocking rate. The stocking rate refers to the number of cattle grazing at a given site for a 
ghren period of time. The stocking rate will be consistent with known or experimentally 
derived rates that promote native plants without adversely affecting covered species or 
causing long-term rangeland degradation. 

Rotation cype. Rotation of cattle on different pastures within and between years can 
influence the success of a grazing program. Current rotations will be monitored and only 
shifted if monitoring results indicate that the lands or covered species are adversely affected 
under the existing timing. 

Bay Delta Conservation Plan 
Administrative Draft 

3-125 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047378-00135 



1 
2 
3 

4 
5 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 

19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 

36 
37 

38 
39 
40 
41 
42 
43 
44 

Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Conservation Strategy Chapter 3 

Grazing species. Different herbivorous species have different preferences and abilities to 
be selective grazers and therefore have different impacts on vegetation. Management plans 
will take these differences into consideration. 

Effects on all covered species are not quantified or fully understood, and it is possible that in 
some cases the effects of grazing on some covered plants may be detrimental Potential adverse 
effects on covered species will be considered when developing grazing plans, and careful 
monitoring and adaptive management will be implemented to protect covered species and 
ensure the biological goals and objectives for these species are met. 

Livestock grazing will be introduced or continued at some vernal pools, seaso1,1al wetlands and 
stock ponds associated with grasslands. Allowing limited livestock access to these areas will 
help maintain their usefulness as habitat for covered species by preventing excessive plant 
growth that can lead to rapid sedimentation of ponds (U.S. Fish and Wildlife Service 2002). 
Seasonally limited grazing can be effective at reducing competition for nonnative plant species 
in seasonal wetlands (Marty 2005). Grazing can eliminate or reduce cover of exotic plants and 
maintain wetlands and ponds by preventing excessive plant growth wllen such a technique is 
consistent with maintaining values for covered species: Gl'azing rotation and fencing can also 
reduce erosive impacts from livestock. In some cases it maybe necessary to exclude livestock 
from seasonal wetlands and ponds as described below: 

Livestock control. Grazers will be excluded from sorQ.e sensitive vernal pool, seasonal wetland, 
ephemeral drainage, and pond areas. Complet~ ?r partial exclusion from ephemeral drainages 
with the appropriate alkaline soils iQ Conservation Zone 1 and Conservation Zone 11 will be 
considered in habitats known to have, Qr have potential to produce with exclusion (due to 
proximity to a known occurrence), occurrences of Carquinez goldenbush. Portions of stock 
ponds in Conservation Zone 8 will Be fenfedto prevent livestock entry, encourage emergent 
wetland growth, and facilitate California red-legged frog and California tiger salamander use. In 
addition, targeted studlesexamininggrazing exclusion from specific terrestrial areas may be 
considered for sensitiv'e'ptant species. However, small-scale exclusion fences in potentially 
remote areas are expensive <l:Q:d labor)ntensive to install and maintain. Therefore, exclusionary 
fencing will only be.considered in areas where monitoring indicates that conservation targets 
are not being met or detrrimental effects of grazing may actually hinder the survival of the 
species: 

Fencing wetlands may not be appropriate in locations where retaining open water for species 
such as western pond turtle and California tiger salamander is an objective. In such cases, 
fend~~ half ofa pi>nd or wetland (split fencing) may accommodate the needs of multiple 
covered s~.e~ies (U.S. Fish and Wildlife Service 2002). 

Andt:her technique for minimizing livestock impacts on wetlands is to provide grazing animals 
with supplemental sources of water located in the uplands away from the wetlands. 

Prescribed burning. Prescribed burning may be implemented in grasslands to mimic historic 
disturbance regimes and promote native biodiversity. Fire played an important role in the 
development of the historic California native grassland community, and fire suppression 
following European settlement contributed to a loss of native diversity in California grasslands 
(Barry et al. 2006). Prescribed burning as a strategy to manage grasslands has been studied 
extensively in California and elsewhere (Harrison et al. 2003; Rice 2005). A review of existing 
literature in 2004 found that burning has mixed results depending on the starting condition of 
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Conservation Strategy Chapter 3 

the ecosystem and on the timing and frequency of the burns (Rice 2005). Research indicates that 
in order for fire to successfully reduce nonnative and increase native plant cover, burns must be 
targeted toward the specific system and species conditions. 

Prescribed burning in late spring reduces nonnative seed production and increases native 
perennial grass seedling establishment due to litter removal and reduction of competition 
(Menke 1992). Additionally, summer burning can benefit grasslands by stimulating native 
perennial bunchgrasses to fragment into two or more vigorous daughter plants (Menke 1992). 
A prescribed burning program will be implemented with careful monitoring and adaptive 
management to ensure that it meets the objective of promoting native biodiversity. 

Prescribed burning can be used to mimic short interval fire regimes. Late spring and fall 
prescribed burning may be used in some grassland areas to increase native species cover in 
grasslands and reduce the cover of exotic species, repeating treatment on site as needed. 
Grazing will be used in conjunction with prescribed burns where appr~ptlate to control exotic 
grasses as they germinate after winter rains. 

If burns are implemented in the reserve system as a managementtool1considerations will 
include the blooming and seeding times of the targE;ited noflnative species, the history of site use, 
and the likely condition of the native soil seed bank. Fl~es w"ill be conducted at a time when the 
seeds of the targeted invasive plants will be destroyed. Si!tgle bU:rus a:re generally unsuccessful 
at restoring native diversity and cover to grasslands; inultipleburns are usually required. 
Burning can be used in conjunction with grazing or mowing to Control infestations of invasive 
species. If native vegetation on a site has been particularly denuded, supplementary seeding of 
native species may be required. 

In particular, prescribed burning witpinthe reserve system may be an effective tool to eradicate 
invasive species that are selectively avoitie9- by grazing livestock. An example of this is barbed 
goatgrass (Aegilops triuncialis~.Barbed goatgrcass is avoided by livestock but can be controlled 
with prescribed burns th(lt areappropriately timed (just after plants senesce but while seeds 
are still maturing) and repeated (probably at least 2 or 3 years in succession) (DiTomaso et al. 
2001). 

Mowing. In some.j.nstan.ces, mo~lng is a reasonable alternative to prescribed burns. Mowing 
can of~el1 be safer and easier to implement on small scales than fire. Like prescribed burning, 
mowing needs to be tiined to target the blooming and seeding cycle of nonnative species. 
Mowing may be particularly useful and effective as a small-scale treatment in areas that cattle 
cannot access (such as steep or rocky slopes) or for other site-specific logistical reasons (for 
example, when removal of vegetation is required at a time other than the grazing timing 
currentlY in use). Discing as a management tool in grasslands is not recommended because it 
often destroys burrows for covered and other native species (e.g., western burrowing owl, San 
Joaqufn kit fox), increases soil erosion, and creates invasion sites for noxious weeds. 

Seeding native forbs and grasses. Highly degraded grasslands may need additional input of 
native seed to restore their functionality. Seeding may include covered plant species. Any seed 
supplements in native grasslands must use locally derived genetic stock. Where possible, seed 
sources of covered plants will come from within the same watershed. If no seed source is 
available from the same watershed, then the seed source will be from as close as possible. 
Decisions regarding where to introduce seed and from how far away to collect it will be made in 
light of all available information about the targeted species, the source population, and issues 
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1 related to maintaining the genetic integrity of existing populations (California Native Plant 
2 Society 2001). 

3 To maximize the success of seed addition, pretreatment (e.g., burning 1 year prior to seeding to 
4 reduce weed seeds on the surface and in litter) may be required. Recent research conducted on 
5 grasslands in Santa Barbara suggests that seedlings of California native forbs can be excellent 
6 competitors when enough seeds are present to overcome the dominance in the seed pool of the 
7 exotic grasses and forbs (Seabloom et al. 2002). In a 5-year experiment, burning or mowing had 
8 no effect on the abundance or the proportion of native forbs without seeding. Targeted studies 
9 could test this approach by seeding grasslands with native and locally coll~cfed seeds within the 

10 reserves. 

11 Ground-Dwelling Mammals 

12 Increasing the density of ground-dwelling native mammals is an important goal of management on 
13 grasslands. Ground-dwelling mammals such as California ground sguirrel provide a variety of 
14 important ecosystem functions and benefits to covered species such as prey.for golden eagle, 
15 western burrowing owl, and Swainson's hawk and burrows for westetn,burrowing owl, California 
16 red-legged frog, and California tiger salamander. Historically, ground squirrel populations were 
17 controlled by ranchers and public agencies. Eliminating groundS'quirrel control measures on the 
18 reserve system may be sufficient to increase squirrel populatilins in some areas. However, some 
19 rodent control measures will likely remain nec~ssary in certain areas where dense rodent 
20 populations may compromise important infrast;ucture (e.g., pond-berms, road embankments, 
21 railroad beds, levees, dam faces). The u~.e of rodentlct!ies or other rodent control measures will be 
22 prohibited in reserves except as necessary to address ;averse impacts on essential structures within 
23 or immediately adjacent to reserves; inclt!ding recreational facilities incorporated into the reserve 

"-,,, 

24 system. The Implementation Gf(ice Will introduCe livestock grazing (where it is not currently used, 
25 and where conflicts with covered activities will Be minimized) in order to reduce vegetative cover 
26 and thus encourage groundsquir~el expansion and colonization. 

27 Where lands neigh.bgring preserves require ground squirrel management to protect agricultural 
28 uses or public health, a buffer zone wUI be established on reserve land within which ground squirrel 
29 colonies willnotbe encourag~~lor may be controlled. The width of this buffer will be determined by 
30 the reserve manager inoonsultation with neighboring landowners and BDCP Implementation Office 
31 scientists: The buffer 1(Vidth will depend on site conditions, the size and density of the local ground 
32 squirrel population, and the intensity of control methods used adjacent to the preserve. 

3 3 Stru~ures {Dr Covered Wildlife Species 

34 Various types ofstructures may be installed and maintained within reserves supporting grasslands 
35 and associated wetlands to enhance habitat values for covered wildlife species. The location and 
36 type of struCture to be installed will be based on expected benefits to covered species and likelihood 
37 that the species will occupy the enhanced lands. 

38 Grasslands will be enhanced for western burrowing owl in unoccupied areas where suitable 
39 burrows or other microhabitat characteristics are lacking. Enhancement actions for this species may 
40 include installing artificial nesting burrows or creating elevated berms, mounds, or debris piles to 
41 facilitate use of unoccupied areas. 
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1 Perching structures may be installed in grasslands to facilitate use by western burrowing owl, 
2 Swainson's hawk, and white-tailed kite. Perches will be installed away from areas such as roads that 
3 are likely to experience frequent human disturbance. 

4 Coarse woody debris or anchored basking platforms may be installed in stock ponds to improve 
5 habitat for western pond turtles (Hays et al. 1999). This modification will be implemented where it 
6 will increase the habitat value in locations with existing western pond turtles and where it is hoped 
7 that new pond turtle populations will establish. These structures may also enhance habitat for 
8 native amphibian species. 

9 Hydrologic Function of Vernal Pools, Seasonal Wetlands, and Stock Ponds 

10 Hydrologic functions to be maintained within vernal pool and alkali sea$onal wetland complexes 
11 include surface water storage in the pool, subsurface water exchange, a~d surfacEr water conveyance 
12 (Butterwick 1998:52). Aspects of surface water storage such as timing, frequ~rlcy, and duration of 
13 inundation will be monitored, enhanced and managed to benefit covered species. Techniques used 
14 to enhance and manage hydrology may include invasive plant control, removal of adverse 
15 supplemental water sources into reserves (e.g., agricultural or urban rundff), and topographic 
16 modifications. 

17 Repairs may be made to improve water retentionin stock ponds that ate not retaining water due to 
18 leaks and, as a result, not functioning properly as habitatfor coV'ered species. Additionally, pond 
19 capacity and water duration can be increased (e.g., by raising spillway elevations) to support 
20 covered species populations. 

21 In order to retain the habitat quality of stoek ponds over time, occasional sediment removal may be 
22 needed to address the buildup of sediment tha~results from adjacent land use or upstream factors. 
23 Dredging will be conducted dm'ing tl1e non-breeding periods of covered and other native species. 

24 Bullfrogs and Nonnative Predatory Fish 

25 Habitat manageme!lt and erinancementwill include trapping and other techniques to control the 
26 establishment and abundance+ofbullfrogs and other nonnative predators that threaten covered 
27 wildlife species invernal p<Jols, $easonal wetlands, and stock ponds. The Implementation Office will 
28 work to reduce and, whete possible, eradicate nonnative exotic species that adversely affect native 
29 species. These effortswill include prescribed methods for removal of bullfrogs, mosqitofish, and 
30 nonnative predatory fish from stock ponds and wetlands within the reserve system. 

31 The Implementation Office will work to reduce, and if possible eradicate, nonnative predators (e.g., 
32 bullfrogs, nonnative predatory fish) from aquatic habitat for covered amphibian species through 
33 habitat manipulation (e.g., periodic draining of ponds), trapping, hand capturing, electroshocking, or 
34 other control methods. Draining ponds, sterilizing or removing subsoil, and removing bullfrogs can 
35 be effective at reducing predation by bullfrogs and other invasive species on covered amphibians 
36 and reptiles (Doubledee et al. 2003). Some ponds in the reserve system might be retrofitted with 
37 drains if the nonnative species populations cannot be controlled by other means. Ponds without 
38 drains and that do not drain naturally may need to be drained periodically using pumps. Drainage of 
39 stock ponds and other wetlands will be carried out during the summer or fall dry season. Population 
40 models predict that draining ponds every 2 years will increase the likelihood that California red-
41 legged frogs will persist in ponds with bullfrogs (Doubledee et al. 2003). The Implementation Office 
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1 will evaluate water inputs from outside the reserve system to control nonnative fish and other 
2 exotic species from entering and establishing populations in ponds and streams within the Plan 
3 Area. 

4 Vernal Pool Pollinators 

5 Vernal pool complexes will be managed to sustain appropriate habitat characteristics for solitary 
6 bees and other native pollinators of vernal pool plants. The vegetation management techniques 
7 described above are expected to result in suitable conditions for supporting vernal pool plant 
8 pollinators. However, little information is currently available on microsite conditions or suitable 
9 management techniques for these species. The vernal pool management strategy will therefore be 

10 adjusted based on new information regarding vernal pool pollinators as itbecomes avapable. Pilot 
11 experiments (described above) may also be directed toward determining the appropriate 
12 management regime for vernal pool pollinators. 

13 
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3.4.12.3.6 Cultivated landscapes and Managed Wetlands 

The following management actions, guidelines and techniques:apply t.o cultivated landscapes and 
managed wetlands. Applicable management and enhancement actions described at the beginning of 
this conservation measure will also be implementeq:Where there are: conflicts between the general 
and community-specific actions, the community-specific actidns will be implemented. 

Required Actions 

The following management actions apply to all consetved cqltivated landsdcapes. 

Defer tilling of crops when feasibl~ to increase foraging opportunities for greater sandhill crane 
(see Timing and Flooding}. 

Enhance protected lancts for~i,nteringsandhill cranes, waterfowl and shorebirds by flooding 
harvested corn fields durtng the fall and winter months (see Timing and Flooding). 

Maintain uncultivated seasonirl or permanent buffers on cultivated landscapes in the reserve 
system that aie adjacent to rip~Nan and wetland habitats, to protect the integrity of the stream 
corridor <ilid associ~ted riparian vegetation, to promote regeneration of riparian species, and to 
reduce disturba!lce ofnesting species such as tricolored blackbirds, yellow-breasted chats, and 
least BeH's vireo (see Buffers). 

_1\?lain~ain water in canals and ditches during the activity period (early spring through mid-fall) 
for the giant garter snake, western pond turtle, and other covered species using waterways (see 
Canals andlrrigation Ditches). 

Mirilmize or discontinue pesticide use to reduce negative impacts on wildlife including direct, 
lethal toxicity, reproductive failures, and other adverse effects (see Pesticide Use). 

Retain existing patches of riparian, grassland, and other natural communities and habitat 
features that occur within the cultivated landscape matrix (see Associated Features). 

Retain trees and plant new trees to provide nesting habitat for Swainson's hawk and white
tailed kite (see Associated Features). 

Retain, create, and enhance burrowing owl habitat associated with cultivated landscapes in the 
reserve system (see Associated Features). 
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1 Retain and plant hedgerows on cultivated lands to provide refugia for rodents, thus increasing 
2 rodent prey populations for the Swainson's hawk and the white-tailed kite (see Associated 
3 Features). 

4 Establish and maintain suitable nesting substrate for tricolored blackbird associated with 
5 cultivated landscapes in the reserve system (see Associated Features). 

6 Where managed wetlands exist, focus habitat management and enhancement on improving and 
7 maintaining site hydrology by grading, excavating, replacing, or installing wate)' control 
8 infrastructure (see Managed Wetlands). 

9 Results of effectiveness monitoring of enhancement and management actions will provide the 
10 information necessary to identify future changes in management of conserved lands to ensure that 
11 biological objectives are achieved over the term of the BDCP. 

12 Guidelines, and Techniques 

13 The management of suitable cultivated landscapes within the Plan Area is focused on three 
14 components: establishing habitat thresholds for each cultivatt:!d land-associated covered species, 
15 monitoring ofland cultivation patterns to determine the extentto which the needs of each covered 
16 species are being met at any point in time, and maintaining·~ppibpriate cropping patterns within 
17 the reserve system to meet species-specific obj~ctives. In conjunction with protection and creation 
18 of edge habitats, the program is designed to sustain and enhance<cultivated landscape values while 
19 not overly influencing standard agricultural operahons. Agiicultural productivity and economic 
20 viability will be protected while enhancing and maintainingwildlife values across the cultivated 
21 landscape in the BDCP reserve system. 

2 2 Cropping Patterns 

23 Cultivated lands with the .. highesfhabitat values for covered and other native wildlife species will be 
24 maintained in the reserve srstem. Crqpping patterns will be managed to ensure, on an annual basis, 
25 that at least the minimum habitat qcreages and quality for each covered species are maintained as 
26 described below. 

27 Swainso.tl:'$hawk:. On cultivated lands managed for Swainson's hawk conservation, crop types 
28 willl)e selectecrand rotated such that sufficient high value foraging habitat is maintained within 
29 the agrifultural matrix and that meet the requirements for maintaining the target number of 
30 habitat acre.s for this species. To the extent practicable, conserved cultivated lands will focus on 
31 the'l:tighestv(:tlue f{Yraging habitat (i.e., alfalfa), but include other crop type rotations and 
32 cultivated land uses (e.g., irrigated pastures) in order to meet the habitat requirement. 

3 3 [Note to Reviewers: Additional detail will be provided when the Swainson 's hawk strategy is 
34 further refined] 

35 Greater sandhill crane. On cultivated lands managed for greater sandhill cranes, crop types 
36 that provide high value foraging habitat will be used in order to meet the target number of 
37 habitat units for this species. Managed cultivated lands that provide foraging habitat for cranes 
38 will include corn, wheat, alfalfa, and irrigated pasture cover types. 

39 [Note to Reviewers: Additional detail will be provided when the sandhill crane strategy is further 
40 refined. Additional species may also be described when the cultivated lands strategy is further 
41 refined.} 
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1 Timing and Flooding 

2 Where feasible, habitat management in areas conserved as foraging habitat for sandhill crane will 
3 include deferring the tilling of corn and grain fields until later in the fall to increase the amount and 
4 availability of forage for this species. Also where feasible, a portion of corn or grain fields will be left 
5 unharvested to increase the quantity of forage available to sandhill cranes (forage gradually 
6 becomes available as senescent plant stalks fall over as a result of weathering). 

7 To increase the foraging and roosting value of cultivated lands for greater sandhill cranes, shallow 
8 flooding of some corn, grain, and irrigated pastures during fall and winter will also be used. This will 
9 also improve foraging conditions for waterfowl and shorebirds. 

10 Buffers 

11 Uncultivated buffers will be maintained on cultivated lands in the reserve system that are adjacent 
12 to the riparian natural community. Uncultivated buffers will also be maintained on cultivated lands 
13 in the reserve system around canals and ditches that support giant gart~r: snake, to reduce 
14 disturbance and possible mortality and to provide upland~abitat forthe snake during its dormant 
15 period. Where feasible, these buffers will extend 200 feeffrom the edge of the canal or ditch. 

16 Canals and Irrigation Ditches 

17 The Implementation Office will retain or create connectivity of Nihals and irrigation ditches within 
18 and between giant garter snake reserves to facilitate dispersal and other movement of giant garter 
19 snake. Emergent vegetation will be maintained in the~e cana(s and irrigation ditches within the 
20 reserve system to provide escape cover f<:tt: giant garter snakes. 

21 Pesticide Use 

2 2 [Note to Reviewers: text to come.] 

2 3 Associated Features 

24 The Implementation Office will retainwetlands, riparian communities, grassland edges, ponds, and 
25 other natural comm~hities and habitat features that occur within the cultivated lands matrix. 
26 Conservation easetnents on cultivated lands will stipulate that these natural community features 
27 will be protected and.:ma~aged to achieve BDCP biological goals and objectives. 

,. 

28 Tree rows, wood lots or other tree groves, and isolated trees will also be retained under 
29 conservation easeinents on cultivated lands to provide nesting habitat for Swainson's hawk and 
30 white-tailedki:te. Small woodlots may also be planted in field corners or tree rows may be planted 
31 along field borders to provide nesting habitat for these species. 

32 Existing hedgerows will be retained and new hedgerows may be planted in association with 
33 cultivated lands in the reserve system. Hedgerows are expected to provide refugia for rodents, thus 
34 increasing rodent prey populations for Swainson's hawk, white-tailed kite, and western burrowing 
35 owl. 

36 Burrowing owl habitat will be created and enhanced in association with cultivated lands in the 
37 reserve system. This will involve the retention or creation of grassland edges, levee slopes, berms, or 
38 patches that provide opportunities for burrowing owl breeding or wintering burrows. Burrowing 
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1 owl habitat will also be enhanced along cultivated edges by managing vegetation height, installing 
2 perches and artificial nesting structures, where appropriate, and encouraging ground squirrel 
3 activity. 

4 Where conditions permit, stands of emergent vegetation, native blackberry, or other native 
5 vegetation will be established along ditches and canals to provide suitable nesting substrate for 
6 tricolored blackbird. These stands will be located near foraging sites and, where feasible, within the 
7 dispersal range of existing tricolored blackbird nesting colonies. 

8 Managed Wetlands 

9 [Note to Reviewers: text to come.] 

10 3.4.13 Conservation Measure 12 Methylmercury Management 

11 [Note to Reviewers: This measure is focused solely on the problem of methylmercury contamination 
12 arising from existing mercury loading caused by natural and historical sources in watersheds tributary 
13 to the Delta. Other conservation measures address water and sediment quality issues.] 

14 Under CM12 Methylmercury Management, the BDCP Implei:nentation Office will minimize conditions 
15 that promote production of methylmercury in restored areas~and its subsequent introduction to the 
16 foodweb, and to covered species in particular: This conservation measure will promote the following 
17 actions. 

18 Define design elements that minimize conditions conducive to generation of methylmercury in 
19 restored areas. 

20 Define adaptive management strategiesthCltcan be implemented to monitor and minimize 
21 actual post-restoration moi:tJlization of methyl;mercury. 

22 The design elements will be integrated into site-specific restoration designs based on site 
23 conditions, community type (tidal marsh, non tidal marsh, floodplain), and potential concentrations 
24 of mercury in prerestoration ~ediments. The adaptive management strategies can be applied where 
25 site conditions indfbate a high probability of methylmercury generation and effects on covered 
26 species. 

27 3.4.13.1 Purpose 

28 The primary purpose of CM 12 is to meet or contribute to biological goals and objectives as identified 
29 in Table 3.4~15. The rationale for each of these goals and objectives is provided in Section 3.3, 
30 Biological Goats and Objectives. Through effectiveness monitoring, research, and adaptive 
31 management (Section 3.6, Adaptive Management and Monitoring Program), the Implementing Office 
32 will address scientific and management uncertainties and help to ensure that these biological goals 
33 and objectives are met. 
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1 Table 3.4-15. Biological Goals and Objectives Addressed by CM12 Methylmercury Management 

Biological Goal or Objective How CM 12 Advances a Biological Objective 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.5: Promote water quality Use of techniques that reduce methylmercury production 
conditions within the Delta that help restore from restored wetland and aquatic natural communities 
native fish habitat. will reduce the risk of methylmercury entering 

sediments, water column, or food web, 

Goal L4: Reduce mortality of covered species in the Plan Area. 

Objective L4.1: Avoid and minimize impacts on Use of techniques that reduce methylmercury production 
covered species resulting from BDCP covered from restored wetland and aqlJ.atic natural communities 
activities. will reduce the risk of methylmercury accumuJation in 

covered species, which would ~the ':Wise constitute a 
potential source of sublethal and lethal metabolic effects. 

2 

3 CM12 will also provide benefits beyond those specified as biological goaJs and objectives. The 
4 techniques proposed in this conservation measure are e~pectedto reduce methylmercury 
5 production in Delta wetland ecosystems, convert existing methylnr~rcuryto less-toxic inorganic 
6 mercury, or reduce the potential for methylmercury to entertbe foodweb. Each of these outcomes 
7 will benefit all wetland communities and the covered speCies depe.ndent on those communities. 

8 3.4.13.2 Problem Statement 

9 For descriptions of the current condition of methylmercury in the Plan Area, see Chapter 2, Existing 
10 Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3, Biological Goals and 
11 Objectives, also describes the need for methylinet(ilJ.ry management as a component of the 
12 conservation strategies for each ofthe tidal natural communities and associated covered species. 

13 Mercury is present in sediments and soils throughout the Delta, having been deposited by 
14 tributaries and riv:ers that drain ~re~s of former mining operations in the mountains. The highest 
15 concentrations have peen reported in Cache Creek and Yolo Bypass and the Mokelumne-Cosumnes 
16 River system (Woods etal. 20tQ). Mercury is also potentially present in sediments of all ROAs 
17 throughout the Delta. (lt vctt:ying concentrations. 

18 Mercury in an inorganii::or elemental form tends to adhere to soils and has limited bioavailability. 
19 MercUI:'f may be converted by bacteria to a different form, called methylmercury, which is much 
20 more bioavailable and toxic than inorganic forms, and has a strong tendency to bioaccumulate in 
21 organisms.Thetoxicity and tissue concentrations of methylmercury are amplified as it biomagnifies 
22 through the foodchain. As a consequence, the filet mercury concentrations of most sportfish in the 
23 Delta exceed fish advisory guidelines. 

24 Mercury is converted to methylmercury in a process called methylation by sulfur-reducing bacteria 
25 that occur in anaerobic (oxygen-depleted) conditions, such as are often found in wetland soils. 
26 Current research has shown that the conversion rate is highest in sediments subjected to periodic 
27 wet and drying-out periods, including marshes and floodplains. The multiple influences of 
28 environmental parameters on mercury methylation complex (Windham-Meyers <Hl-8-E>meH;..t;J 

29 f!L2010),; In general, the highest methylation rates are associated with high tidal marshes with 
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1 intermittent wetting and drying periods and anoxic conditions that support methylation (Alpers et 
2 al. 2008). potential effects from mercury in the Wb-ILPlan Area highly 
3 dependent on many factors that must be considered on a site::-specific basis, including the following,.~ 

4 In-place sediment (or flooded soil) concentrations of mercury, methylmercury, and organic 
5 compounds. 

6 The methylation rates of the surface sediments in restored environments. 

7 Other environmental conditions including pH, salinity'" and redox. 

8 Restoration actions proposed in CM4 Tidal Natural Communities Restoration will increase the 
9 acreage of intermittently wetted areas by converting cultivated lands and other upland areas to 

10 tidal, open water, and floodplain habitats, potentially increasing methylmercury prodtfttion in the 
11 Plan Area. Some of this increased production is likely to be taken up by organisqrs, and to 
12 biomagnify through the foodchain. The risks that mercury and metllylmercury.pose to covered 
13 species is discussed in Appendix 5.0, Taxies. 

14 3.4.13.3 Implementation 

15 3.4.13.3.1 Required Actions 

16 Project-Specific Mercury Management Plans 

17 For each restoration project under CM4 Tidal Natur(ll Communities Restoration, a project-specific 
18 mercury management plan will be develaped and will incorporate all of the methylmercury 
19 management measures discussed below or include an explanation of why a particular measure 

"""" "" ' "' 
20 cannot be incorporated. The plan W:i!l include the following components. 

21 A brief review of available information on levels of mercury expected in site sediments 
22 (proximity to sources, ex~sting apalytlcal data). 

23 An estimation of the relattveamoun~ of mercury expected in site soils. 

24 A determination if saqrpling for'characterization of mercury concentrations and/or post-
25 restoratiQnqronitaring iswarranted. 

26 A planfor conducting tlie sampling, if characterization sampling is recommended. 

27 CM12 will be developed and implemented in coordination with the mercury~~~~""""'""""'=~ 
28 basi~ plan amendment currently in preparation by the Central Valley Regional 
29 Water Quality Control Board (Central Valley Water Board) (2011). Phase I of the basin plan 
30 amendment (effective October 2011) for methylmercury will be underway for the next 7 years, with 
31 an additional 2 years to evaluate Phase I results and plan for Phase II. The findings of research 
32 conductedimder Phase I will be discussed in each of the project-specific mercury management plans 
33 and any new information on methylmercury mitigation measures will be considered and reviewed 
34 in the plan for application to that specific project. 

35 The BDCP Implementation Office, in conjunction with the mercury TMDL program, will provide for a 
36 programmatic quality assurance/quality control (QA/QC) program that will specify sampling 
37 procedures, analytical methods, data review requirements, a QA/QC manager, and data 
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1 management and reporting procedures. Each project-specific plan will be required to comply with 
2 these procedures to ensure consistency and a high level of data quality. 

3 Because methylmercury is an area of active research in the Delta, each new project-specific mercury 
4 management plan will be updated based on the latest information about the role of mercury in Delta 
5 ecosystems or methods for its characterization or management. Results from monitoring of 
6 methylmercury in previous restoration projects will also be incorporated into the next project-
? specific mercury management plan. This program will be developed and implemented within the 
8 context ofTMDL and basin plan amendment requirements. 

9 3.4.13.3.2 Timing and Phasing 

10 The timing and phasing of implementing CM12 will be contingent upon the timing and phasing of 
11 individual restoration projects developed under BDCP. 

12 

13 
14 
15 
16 
17 

18 

3.4.13.3.3 Monitoring and Adaptive Management 

Refer to Section 3.6,Adaptive Management and Monitoring PrtJgram, fpradiscussion of monitoring 
and adaptive management measures specific to this con~~rvatiQ~ measure. Post-construction 
monitoring of mercury will be mandatory if preconstructio\II"!:onitering data show levels of 
methylmercury exceeding 0.06 nanogram per liter (unfiltereCl water sample). This is the level 
developed by the mercury TMDL. 

3.4.13.3.4 Minimization ancl Mitigatien Measures 

19 Each project-specific mercury managementplan will describe, at a minimum, the application or 
20 infeasibility of each of the mitigation mea:~;ures described in detail in the following paragraphs. At 
21 this time, there is no proven method to mitigate m~thylation and mobilization of mercury into the 
22 aquatic system resulting from inundation of restoration areas. The purpose of CM12, the current 
23 basin plan ~mendment discussed above is to coordinate research 
24 and te-inform future actions :concerning,mercury methylation and mitigation measures. The 
25 mitigation measuresde~cribed below are meant to provide a list of current research that has 
26 indicated potential to mercury methylation. It is the intent of CM12 =....:===:...-~ 
27 research results over time. 

28 Characterize Soil Mercury 

29 Mercuryconcenttations and distribution in soil will be characterized to inform restoration design, 
30 post~restoratlon rrirmitoring, and adaptive management strategies. The amount of mercury that 
31 could be converted to methylmercury is directly related to the initial concentrations of mercury in 
32 restoration site sediments. Mercury is generally not homogenously distributed in alluvial sediments. 
33 Factors determining the distribution of mercury in an area include distance from source areas 
34 (tributaries carrying mercury from upland mining areas such as Cache Creek), sediment grain size 
35 (mercury preferentially adheres to fine-grained sediments in depositional areas), and distribution of 
36 channel versus overbank alluvial deposits. Sampling designs will account for these variables to 
37 assess mercury distribution throughout a restoration site. Outcomes of the characterization could 
38 include pre-restoration site preparation and remediation, selection and design of appropriate 
39 mitigation measures, and design of post-restoration monitoring requirements. 
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1 Further mitigation measures and post-construction monitoring will be mandatory if monitoring 
2 data show levels of methylmercury exceeding 0.06 nanogram per liter (unfiltered water sample), as 
3 developed by the TMD L. 

4 Minimize Microbial Methylation 

5 Conversion of mercury to methylmercury depends on microbial activity in an anoxic environment. 
6 By reducing the amount of organic material at a restoration site, aerobic degradation is limited and 
7 anoxic conditions are less likely to result. Thus, conditions are not conducive for sulfate-reducing 
8 bacteria and associated methylation. Recent research in the Yolo Bypass has demonstrated that 
9 methylmercury levels could be reduced by up to an order of magnitude by using live&tock grazing to 

10 reduce loads of organic matter prior to flooding (Heim et al. in press). It should be noted that this is 
11 not appropriate for all, or probably many, restoration areas, but is an area of research that 
12 addresses mercury methylation, and should at least be considered. The meGhanism '"~,~~~ 
13 removale4 livestock grazihg, resulting in less likelihood of 
14 anoxic conditions conducive to mercury methylation. Wetlands are complex systems that have 
15 evolved under anaerobic conditions and have developed co~munities of organizations that thrive 
16 under these conditions. For each area where removal oforganic matteris considered, site-specific 
17 conditions and restoration objectives will be carefully evaluated to determine if the measure is 
18 appropriate and how it should be implemented. 

19 To ensure an aerobic water column and surface. sediment layer that will minimize mercury 
20 methylation two techniques will be used when feasible. First, water depths will be sufficient to avoid 
21 drying. Second, restoration sites will be f!esigned to include. shallow ponded areas with extensive 
22 open expanses to promote frequent wind~tiriven oxygenation (e.g., high wind fetch) that will 
23 minimize methylation. Emergent or submerged macrophytes will be removed, which also promotes 
24 mixing and aeration throughout thewater column. Where feasible, ponds will be deep enough to 
25 discourage overgrowth by rootedmacrophytes yet shallow enough to promote wind mixing and to 
26 allow significant light exposlite to the mixed water column, which promotes photodegradation (see 
27 below). 

28 Design to Enhance Ahotodegradation 

29 Photodegradation has been identified as an important factor that removes methylmercury from the 
30 Delta ecoSy-stem by converting methylmercury to the biologically unavailable, inorganic 
31 (nonmethylated) form of mercury. Photodegradation of methylmercury occurs in the photic zone of 
32 the water column (the Ciepth of water within which natural light penetrates). At the 1 o/o light level, 
33 the mean depth forthe photic zone in the Delta was calculated to be 2.6 meters, with measured 
34 depths raiJ:gfng from 1.9 meters to 3.6 meters (Gill 2008; Byington 2007). Gill and Byington also 
35 conclude that photodegradation may be most active within the top half-meter of the water column 
36 in the Delta. Gill (2008) identified photodegradation of methylmercury as potentially the most 
37 effective mercury detoxification mechanism in the Delta. In the methylmercury budgets developed 
38 by Woods et al. (2010), Foe et al. (2008), Byington (2007), and Stephenson et al. (2007), 
39 photodegradation rates of methylmercury exceed methylmercury production rates from sediment. 

40 Once photodegraded, mercury will either be volatilized to the air (Amyot et al. 1994 ), hydrologically 
41 transported, or will become available for methylation once again. Once methylated, mercury would 
42 again be biologically available. 
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1 To maximize photodegradation rates, restoration sites will be maintained for as long as feasible at 
2 depths that do not exceed the photic zone. 

3 Remediate Sulfur-Rich Sediments with Iron 

4 Mercury is methylated by sulfate-reducing bacteria that live in anoxic conditions found in tidal 
5 marsh restoration areas. Adding iron can reduce the activity of sulfide, thereby reducing mercury 
6 methylation. Ferrous in sediment pore water can decrease the concentration of 
7 dissolved sulfide through the formation of iron sulfide other minerals. Because iron 
8 sulfide is the strongest ligand for oxidized mercury under anoxic conditions, the decrease in 
9 sulfide activity should result in a decrease in the concentration of soluble inorganic mercury that is 

10 available for methylation and, ultimately, for bioaccumulation. Researchinlaboratories has 
11 demonstrated that the addition of ferrous iron to pure cultures of sulfate-reducing bacteria in an 
12 anoxic system decreased net mercury methylation by approximately 75% (Ulvith 2011). IrOn 
13 remediation to reduce methylation will have to be evaluated on a site-by-site basis. The evaluation 
14 will consider species-specific and community effects, fate and transport o(the chemicals prior to 
15 implementation, and the cost/benefit of the remediation. 

16 Cap Mercury-laden Sediments 

17 Some restoration areas may require application of fill to_raise grades to design elevations. At sites 
18 where this measure can be implemented, mercury-containing sediments will be covered, and 
19 will the water 
20 column," methylmercury flux into thewatercolumn and exposure to biota. 
21 Depending on the depth of the added sediment layer, biotU,roation, which mixes surface and near 
22 surface sediments, could bring the mercury ba!=k up near the sediment/water interface, limiting the 
23 effectiveness of this approach. Basefine chata,cterization of mercury in sediments and post-
24 restoration monitoring within the framework of:an adaptive management program will be 
25 integrated into this measute •. 

26 

27 

3.4.14 Conservation Measure 13 Invasive Aquatic Vegetation 
Control 

28 Under CN/13 Invasive Aquatic Vegetation Control, the BDCP Implementation Office will take actions 
29 to control th~ introduction and spread of invasive aquatic plant species in BDCP aquatic restoration 
30 area!! that degrade habitat for covered fish species, waterfowl, and rare native plants (e.g., Sagittaria 
31 sanfordfi and Lilaeopsis masonii), and enhance habitat for invasive fish species. Invasive Aquatic 
32 Vegetation (IAV) inCludes submerged aquatic vegetation (SAV) and floating aquatic vegetation 
33 (FAV). SAV and FAV negatively affect covered fish species,f!Yf.-a..lc&S-·!E..~:.!.L£~ 
34 invasive riparian plants such as giant reed (Arundo donax) and red sesbania (Sesbania punicea). 

35 
36 
37 a description of measures that will be implemented to ensure that effects covered 
38 species be avoided or minimized. Refer to 
39 Section 3.6, Adaptive Management and Monitoring Program, for a discussion of monitoring and 
40 adaptive management measures specific to this conservation measure. 
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3.4.1.1 Purpose 

2 The primary purpose of CM 13 is to meet or contribute to biological goals and objectives as identified 
3 in Table 3.4-16. The rationale for each of these goals and objectives is provided in Section 3.3, 
4 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
5 the Implementation 
6 Office will address scientific and management uncertainties and help to ensure that these biological 
7 goals and objectives are met. 

8 Table 3.4-16. Biological Goals and Objectives Addressed by CM13 Invasive Aquatic Vegetation Control 
' 

Biological Goal or Objective How CM13 Advances a Biologica,l Objective 

Goal Ll: A reserve system with representative natural and semi-natural landscapes consisting of a mosaic of 
natural communities that is adaptable to changing conditions to sustain populations of covered species and 
maintain or increase native biodiversity. 

Objective L1.4: Include a variety of environmental IAV control helpsto reestablisht;epresentative 
gradients (e.g., hydrology, elevation, soils, slope, and envirompental conditions.with regard to natural 
aspect) within and across a diversity of protected community structure) and supports reestablishment 
and restored natural communities. of representative gradients. 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.7: Increase native species diversity and """"< IAV control allows reestablishment of native aquatic 
relative cover of native plant species, and reduce the %vegetationrlJ.at has been competitively excluded by 
introduction and proliferation of nonnative species. invasive, nonnative SA V and FA V species. 

Objective L2.10: Increase the abundance and IAV control allows greater light penetration in the 
productivity of plankton and invertebrat'e species water column, supporting greater phytoplankton 
that provide food production for covered fish species productivity. 
in the Delta waterways. '······ -
Goal L4: Reduce mortality of covered species in the Plan Area. 

Objective L4.2: Manage the distt'ibut.ion and. IAV, especially SA V, provides cover for nonnative 
abundance of established nonnative predators<In the predatory fishes, and its control may reduce 
Delta to reduce predation on.native covere.d fish predation intensity. 
species. •. 

Goal TPANC2: Tidal perennial aquatic natural community that supports viable populations of native fish. 

Objective TPANC2.1: Control invasive plants, IAV control will contribute to a lal nerennial 
including Brazilial'l waterweed, Eurasian aauatic natural community that supports viable 
watermiffqil, and other nonnative plant species that populations of native fish species by reducing IAV 
adversely. affect native fisli populations. and the habitat it provides for nonnative predatory 

...... fish . 

Goal DTSM2 (Spatial Distribution): Increased spatial distribution of juvenile and pre-spawning adult delta 
smelt in preferred habitat areas. 

Objective DTSM2.1 (Spatial Distribution): Areas currently occupied by IAV, especially SAV, are 
Increase the extent of suitable habitat in the Plan not suitable for delta smelt. Removal of helps 
Area by 15,000 acres during the near-term, 22,000 to restore suitable habitat conditions. 
acres during early long-term, and 49,000 acres 
during late long-term, and expand the distribution of 
juvenile and pre-spawn adult PQelta smelt into that 
habitat. 
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Biological Goal or Objective How CM13 Advances a Biological Objective 

Goal LFSM1 (Abundance): Increase abundance oflongfin smelt within 15 years ofBDCP implementation. 

Objective LFSM1.1 (Abundance): Achieve an Removal of IA V in areas that provide suitable rearing 
annual average of the abundance indices from and/ or spawning habitat for longfin smelt will 
1987to 2000 per year, within 15 years of BDCP contribute towards increasing the extent of suitable 
implementation. habitat available to the species. 
Objective LFSM1.2 (Resilience): During wet years, 
achieve a Fall Midwater Trawl abundance index ;:: the 
abundance index predicted based on regression of 
prior (1987 -2000) longfin abundance and outflow. 

~·. 

Goal PRL1 (Rearing Habitat): Suitable larval rearing habitat for Pacific and River lamprey within the Plan 
Area. 

Objective PRL1.1: Protect and enhance habitat Removal of IAV in areas that provide suitable larval 
suitable for larval settlement and development habitat for river and Pacific lamprey helps to restore 
within the Plan Area within 15 years of BDCP habitat. 
implementation. ...•. 

'< 

Goal WTST1 (Abundance): Increased abundance of white sturgeon in the Plan Area. 

Objective WTST1.1: Increase the spawner-adult- Remox:a.I of I&V_increases the quantity and quality of 
abundance-to-juvenile-abundance ratio compared to habitat S-!litableJor some prey resources important to 
existing conditions within 15 years of BDCP .gre:en and white sturgeon. 
implementation. .··• ... . 

Goal GRST1 (Abundance): Increased abundance of green sturgeon in the Plan Area. 

Objective GRST1.1 (Abundance): Increase spawner Removal ofiAV_increases the quantity and quality of 
adult abundance-to-juvenile abundance ratio hablta.tsuit.able for some prey resources important to 
compared to existing conditions. green :.;,.c~,h;h <;turgeon. 

Notes: ' ... .· 

IAV =invasive aquatic vegetation; SAV = suhm~rged0aqJ,.latic vegetation; FAV =floating aquatic vegetation 

2 CM13 can also provide benefits beyondtbose specified as biological goals and objectives. Removing 
3 IAV from BDCP aquatic habitat restoration areas is expected to maximize the benefit to covered fish 
4 species through the following mechanisms. 

5 IAV is. thought to reduce locafflow rates and cause suspended solids to precipitate out of the 
6 waten::olumn, resulting in a localized reduction in turbidity levels (Grimaldo and Hymanson 
7 1999). This reduced turbidity has several consequences for covered species, described below. In 
8 addition, retluced turbidity may increase the hunting efficiency of nonnative piscivores 
9 (Nobriga et al. 2005). 

10 Increased turbidity is hypothesized to improve the predator avoidance abilities of delta and 
11 longfin smelt (Interagency Ecological Program 2008a;_,Anderson 2008). A reduction in turbidity 
12 is also hypothesized to reduce the foraging ability of delta and longfin smelt (Nobriga and 
13 Herbold 2009; Rosenfield 2010), so increasing turbidity levels may increase delta and longfin 
14 smelt foraging abilities. 

15 Dense patches of IAV physically obstruct covered fish species' access to habitat (Interagency 
16 Ecological Program 2008a). IAV removal and control would thereby increase access to rearing 
17 habitat for juvenile salmon (all races, but primarily fall-run and winter-run Chinook salmon), 
18 steelhead (to some extent), and (Anderson 2008). 
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IAV, especially nonnative SAV, provides relatively high quality habitat for nonnative piscivores 
and is spread across large portions of the Delta in or adjacent to significant migration corridors 
and pelagic and subtidal open water habitat for covered species (Figure 3.4-13). The interior of 
nonnative SAV stands is good habitat for larval and juvenile centrarchids (Brown and Michniuk 
2007), whereas adult striped bass forage immediately outside of the nonnative SAV bed and 
feed on juvenile Chinook salmon, steelhead, splittail, delta smelt, and longfin smelt (Stevens 
1966; Temple et al. 1998; Nobriga and Feyrer 2007, 2008). Thus, nonnative SAV control is 
expected to contribute to a reduction in suitable habitat for nonnative predatory fish, thereby 
reducing predation mortality on juvenile salmon, steelhead, and splittail. 

Shading by IAV, both SAV and FAV, may limit light availability for phytoplankton growth. Thus, 
IAV removal and control may contribute to an increasejrr food availability for these covered fish 
species. 

3.4.14.1 Problem Statement 

For descriptions of the ecological issues and current condi_t __ I __ ·o .. n ___ o_ f invas_iv_e aquatic vegetation in the 
Plan Area, see Chapter 2, Existing Conditions, and Section 3.3, B1vlogicalG~als and Objectives. 
Section 3.3, Biological Goals and Objectives, also describes the need for invasive aquatic vegetation 
control as a component of the conservation strategies for aqu?tic communities and associated 
covered species, based on the existing conditions and ecological values of these resources. 

The discussion below describes conditions that will be improved through implementation ofCM13. 

IAV is thought to adversely affect the Delta ecosystem by pttlviding habitat for nonnative predators 
of covered fish species (Brown 2003; Nobriga et al. 2005),reducing food abundance and feeding 
ability of covered fish species by reducing light and turbidity (Brown and Michniuk 2007), and 
blocking rearing habitat for juvenile salmon cind splittail (Interagency Ecological Program 2008a). 

Although the historical exten~ofnative SAVand FAV in the Delta ecosystem is unknown, IAV, both 
SAV and FAV species, have recently colop.ized large areas of the Delta (Brown 2003; California 
Department of Fish artd Game 200~{Ustin et al. 2008). Of 55,000 acres of the Delta surveyed in 
2007, IAV was estimated to cover between 5,500 and 10,000 acres (10 to 18%) (Ustin et al. 2008h 

invasive Br~zilian waterweed (Egeria den sa) forms monodominant stands and is by far the 
dominant species in mixed stands,c IAV vegetation frequently contains three other nonnative 
species: curiyleaf pondweedy(Potamogeton crispus)L ~Eurasian watermilfoil (Myriophyllum 
spicatum) and Carolinafanwort (Cabomba caroliniana) (Ustin et al. 2008-}; Santos et al. 2011). The 
most wid:espreadi~vasive FAV species, water-hyacinth (Eichhornia crassipes), was introduced into 
the Delta over 1()0 years ago, and severe infestations were present by the 1980s. 

The CaUfomia Department of Boating and Waterways (DBW) Water Hyacinth Control Program, 
which began in 1982, has been effective in reducing water-hyacinth in Delta waterways by using 
chemical and mechanical removal methods. DBW has developed and operated the Egeria densa 
Control Program since 2001,_ in response to Assembly Bill 193, which amended the Harbors 
and Navigation Code to designate DBW as the lead agency for the control of Brazilian waterweed in 
the Delta (California Department of Boating and Waterways 2006, 2008). Initially, the program 
focused control efforts in a number oflocations where Brazilian waterweed impeded navigation, 
tested a range of mechanical and chemical control techniques, and conducted an extensive suite of 
toxicology and water quality tests and sampling that were required by the terms of its National 
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1 Pollution Discharge Elimination System (NPDES) permit and under .Q!!:d.Q::i...B-HHB-!5"1ti:!~f*f-H-H~I 
2 by andHHH*~~~~~~~~~~~~~~ 

3 (California Department of Boating and Waterways 2008). In 2006, DBW concluded that, while its 
4 current scale of control efforts was locally effective at specific sites, it was not effective at stopping 
5 the expansion of Brazilian waterweed in the Delta~ expanding the treatment area 
6 to sites across most of the legal Delta between 2006 and 2010 and concentrating on Franks Tract 
7 between 2006 and 2008 (California Department of Boating and Waterways 2006). 

8 While these two established and dominant lA V species continue to expand into new areas 
9 (Department of Boating and Waterways 2006,~ Interagency Ecological Program 2008b ), other IAV 

10 species that could threaten the Delta's ecosystem are appearing in the Delta or occur in the 
11 watershed of the Delta but have not yet arrived. Hydrilla ( Hydrilla verticillata) occurs itt Clear Lake 
12 and is considered such a high threat that it is targeted by for complete eradication. A 

13 very recent invader, South American spongeplant (Limnobium laevigata ), first recorded in California 
14 in 1996, appeared in the Delta in 2007 and again in 2009-
15 tihis emerging species is considered sufficiently threatening that 
16 responsibility for its control has been given to CD FA's HydriUa Program, which is aggressively 
17 targeting new infestations for eradication efforts (Akers 2010). 

18 3.4.14.2 Implementation 

19 3.4.14.2.1 Required Actions 

20 To implement this conservation measur~, the Implem(mtatioh Office will not only apply existing 
21 control methods tested and developed over several years by the DBW Egeria densa and Water 
22 Hyacinth Control Programs in BDCP, aqua~ic habitat restoration areas (Figure 3.4-14), but will work 
23 with DBW to prioritize established Egeria densaand water-hyacinth source populations for control 

24 that are near or upstream ofrestor(ltio;J'areas. ~~~=-"=~="-=~~======~~=""'-=-== 
25 

26 Control methodsct.trtently employ~d byDBW include application of herbicides to control Brazilian 
27 waterweed and herbicide .. a:nd limited mechanical removal to control water-hyacinth. In addition, 
28 research is ongo:ing into biological control methods for these two species to avoid potential negative 
29 effects of herbicide l:\pplication. Different techniques may be needed to control other IAV species 
30 besides wat~r-hyacinth and Brazilian waterweed, and the Implementation Office will support 
31 research on emerging IAV species to test and develop effective control methods. 

32 BDCP methods ofremoval will be dictated by site-specific conditions and intended outcome or goal. 
33 Application ofherbicides or other methods to control IAV will be timed to eliminate or minimize 
34 potential negative effects of removal efforts on covered species as described in Section 3.6, Adaptive 
35 ManagemeJ'lt and Monitoring Program. 

36 The Implementation Office will partner with existing programs operating in the Delta (including UC 
37 Cooperative Extension, CDFA, local Weed management Areas, RCDs, and Cal-IPC) to perform a risk 
38 assessment and subsequent prioritization of treatment areas to strategically and effectively reduce 
39 expansion of the multiple species of IAV in the Delta~ source 
40 populations and populations in the most sensitive areas, such as areas adjacent to and upstream of 
41 restoration sites. Recognizing that the introduction and spread of potential IAV is a continuing 
42 process, the Implementation Office will consider using=->=-~ 
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1 Heuristics: Invasive Population Prioritization for Eradication Tool (WHIPPET) (Skurka Darin et al. 
2 2011)L to assist in screening and prioritizing specific IAV species and invaded sites for control. 

3 Prevention is a vital component of invasive species control programsL because efforts expended as 
4 soon as a potential IAV species is detected can prevent incurring the much greater costs 
5 controlling the species once it has established and spread. South American spongeplant is an 
6 excellent example,~ Small infestations are relatively easy to eradicate, but if the plant is 
7 allowed to establish and set seed, the seeds can survive in sediment and the population becomes 
8 very difficult to eradicate Iaten-~ In additionL the tiny seedlings move easily to establish new 
9 infestations (Akers 2010). 

10 The Implementation Office will establish an Early Detection and Rapid Response program to 
11 monitor and detect potential IAV that can be targeted before becoming problematic. A good example 
12 of such a program is CD FA's Hydrilla Eradication Program, which conducts an annual survey of the 
13 Delta with the aim of detecting any sign of Hydrilla before it can establish a 
14 The works in cooperation with county agri<mltural~commissioners and 
15 a variety of federal, state, and county agencies including bi:l~H'fl..}a...IJ.ei*t~l*'!l~E!-H~m~-a.aa 
16 
17 
18 
19 
20 

21 

22 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 

38 
39 

the Interior Bureau of Reclamation. Other early detection progrims include those of CD FA's 
Integrated Pest Control Branch and the Bay Area Early Detection Netwo.rk. The Implementation 
Office will also support public education efforts to provid<i;)i~foqnation on IAV species, how they are 
spread, and the problems they create (see CM20 Recreational Users.Invasive Species Program). 

3.4.15 Conservation Mea$ure 14 Stockton Deep Water Ship 
Channel Dissolved Oxygen Levels 

Under CM14 Stockton Deep Wdter Ship Channel Dissolved Oxygen Levels, the BDCP Implementation 
Water Ship Channel (DWSC) DWR Aeration 

1 ty~B-fTI-Hf»~--!'-fl<"*"t;"Jf.J:;lffi!!Jl~!:J!JE!l!.!.Y.:!:!lli~l!.QJ.li:!h will as needed during 
the BDCP permit term in order the concentrations of above 
target levels during ~he entire BDCP permit term. The Implementation Office will develop annual 
work plans in £OOr?ihation wi~ fish and wildlife agencies, the Central Valley -l:!:-ltfl+i:!+

Control Board (CVa\&/QGBj, and the current aeration facility operating entities that specify the 
extent ofDO improvementstp be implemented and will monitor the effectiveness of measures 
intended toimprove DO levels. The Implementation Office will make funding available for the 
continued long~term operation and maintenance of the aeration facility within 1 year of 
implementation otrbe BDCP. The Implementation Office will also coordinate with the Central Valley 

tt~~~~-tO determine water quality standards to be met 
and as part of BDCP goals and 

objectives, as well as operational triggers related to when to initiate operations and duration of 
operations. 

40 a description of measures that will be implemented to ensure that effects~=,~ 
41 
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3.4.1.1 Purpose 

2 The primary purpose of CM 14 is to meet or contribute to biological goals and objectives as identified 
3 in Table 3.4-17. The rationale for each of these goals and objectives is provided in Section 3.3, 
4 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
5 management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation 
6 Office will address scientific and management uncertainties and help to ensure that these biological 
7 goals and objectives are met. 

8 Table 3.4-17. Biological Goals and Objectives Addressed by CM14 Stockton Deep Water Ship Channel 
9 Dissolved Oxygen levels 

I 

I 

I 

I 

I 

10 

Biological Goal or Objective How CM14 Advanc~s a Biological Objective 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.5: Promote water quality conditions rM 111 nil! •E DO-revels within the Stockton 
within the Delta that help restore native fish habitat. DWSC are at appropriate levels to provide suitable 

habitatfor covered fi~h species. 

Goal SRCS2 (Abundance): Reduce passage delays (to contribute to increased migration and spawning 
success, and thus abundance) at anthropogenic impediments of adult spring-run migrating through the Delta. 

Objective SRCS2.1 (Migration}: Reduce adult Operation of-the aeration devices at a DO A_egration 
passage delays at anthropogenic barriers and '~ ¥facility in the Stockton DWSC will help reduce 
impediments that cause median passage times of passage delays of ¥fall- and ~§.pring-run Chinook 
greater than 36 hours, within 15 years of BDCP salmon associated with low DO levels. 
implementation. 'Z( 

Goal FRCS2 (Abundance): Reduce passage delays (to contribute to increased migration and spawning 
success and thus abundance) at anthropogenic impediments of adult fall-run migrating through the Delta. 

Objective FRCS2.1 (Migration).: Reduce passage Operation of the aeration devices at a DO A.e.eration 
delays at anthropogenic barriers ~nd impediments J.Lfacility in the Stockton DWSC will help reduce 
that cause median passage times of more than 36 passage delays of and ~§.pring-run Chinook 
hours, within 3 years of J3DCP implementation, salmon associated with low DO levels. 

Goal WTST2 (Life:-History Dnr· sii..v and Spatial Distribution): Improved habitat connectivity that 
facilitates timely passage and reduced stranding of adult white sturgeon. 

Objective WTST2.1 (Passage and Stranding}: Operation of the DWR A.e.eration ¥facility in the 
Reduce strandi~g of adult white sturgeon at Fremont DWSC will reduce passage delays of white sturgeon 
Weir by 75% over baseline t()nditions within 15 associated with low DO levels. 

years o(S:OCP implementatton. 

l"!n .. l f"!DCT? rc~ ... .,. .. ,Bnnl I"""''""'" ,,;J '"'""" ,,.,Huih t-h '" f",.,;J;t-•• rn<Y HYhAl- . YV>N·~rr • ..,,...,:j ""rl '"'' '"' C'YY'<>nrlinn .f 
•y "'J 'J ' u 0 

,.l.,j, 

Goal GRST3 (Spatial Distribution): Increased spatial distribution ofYOY and juvenile green sturgeon in the 
Delta compared to existing conditions. 

Objective GRST3.1 (Distribution}: Improve water Operation of the DWR aeration facility in the DWSC 
quality parameters and physical habitat will contribute to improved DO conditions. 
characteristics in the Ha:f-Delta. 

Notes: 
DO= dissolved oxygen; DWSC =deep water ship canal; YOY =young of year. 
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1 CM14 will also provide benefits beyond those specified as biological goals and objectives. Increasing 
2 DO concentrations in the Stockton DWSC in accordance with HHX~+-Httl*+!f-IH!f-IH!-ttrt-H¥--k&~+ 
3 objectives will achieve the following benefits. 

4 Reduced delay and inhibition of upstream and downstream migration of fall-run Chinook 
5 salmon, steelhead, white sturgeon, and, once they are reestablished in 
6 the San Joaquin River, spring-run Chinook salmon and green sturgeon. 

7 Reduced physical stress and mortality of fall-run Chinook salmon, steelhead, white sturgeon, 
8 ~and Pacific lamprey, and, once they are reestablished in the San JoaquinRiver, spring-run 
9 Chinook salmon and green sturgeon. 

10 

11 
12 
13 
14 
15 

16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 

3.4.15.1 Problem Statement 

For descriptions of the ecological values and current condition of DO in the Sto.ckton DWSC, see 
Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and: Obj(ictives. Section 3.3, Biological 
Goals and Objectives, also describes the need for addressing low DO concentrations as a component 
of the conservation strategies for aquatic communities and:a.ssociated coyerec:L.species, based on the 
existing conditions and ecological values of these resources. 

The discussion below describes conditions that will be improvM through implementation of CM14. 

As much as 60% of the natural historical inflow to Central \ialley watersheds and the Delta have 
been diverted for human uses. Depleted flows have.contribuf,ed to higher water temperatures, lower 
DO levels, and decreased recruitment o:fgravel and large woody debris. Other factors that have 
contributed to low DO include dredging to deepen and widen shipping channels, as well as excessive 
algal and nutrient loading resulting from lana use upstream. One aspect of this issue is that periods 
oflow DO concentrations have historically be~n observed in the San Joaquin River's Stockton DWSC, 
which is located downstream from Stockton, California (Figure 3.4-15). The majority of these low 
DO concentrations have been observed in the summer and fall months in a 7.5-mile-long reach 
upstream of Turner Cut. For example, O'y:er aS-year period starting in August 2000, a DO meter 
recorded channelDO levels at Rough and Ready Island (Dock 20 of the West Complex). Over the 
course of this time pe.riod, there were/297 days in which violations of the 5 milligrams per liter 
(mg/L) min!mum DO crlterion occurred between Channel Point and Turner and Columbia Cuts 
during the September through May migratory period for salmonids and March through November 
migratory pe(iod for green sturgeon (once they are reestablished) in the San Joaquin River. 

Adult. fish, including covered fish species migrating upstream in the fall and early winter, encounter 
lowered DO in the'OWSC due to low flows and excessive algal and nutrient loads coming 
downs .. tream troltl the upper San Joaquin River watershed. Currently, migration routes for adult and 
juvenile :Covered fish are limited in this section of the San Joaquin River. Fish can migrate through 
the DWSC,pld River, or Middle River. The DWSC is the most direct route to spawning habitat 
upstream of Stockton and rearing habitat downstream within the Delta. Besides being the most 
direct route, the DWSC likely provides fewer potential hazards for migrating covered fish species, 
such as less exposure to predators and reduced potential for entrainment compared with migration 
through the Old and Middle Rivers. 

Levels of DO below 5 mg/L have been reported to delay or block migratory movements by fall-run 
Chinook salmon (Hallock et al. 1970). Low DO levels can cause physiological stress and mortality of 
fish, including Chinook salmon and steelhead (Jassby and Van Nieuwenhuyse 2005) and other 
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aquatic organisms (Central Valley Regional Water Quality Control Board 2007). Once spring-run 
Chinook salmon are reestablished in the San Joaquin River under the San Joaquin River Settlement 
Agreement, similar effects could be expected if low DO conditions in the DWSC were to occur during 
the adult migration period (approximately March through September). In addition, juvenile white 
sturgeon, which rear in the San Joaquin River, exhibit reduced foraging and growth rates at DO 
levels below 58% saturation (5.8 mg/L at 15 °C) (Cech and Crocker 2002). 

Ultimately, the low DO levels occur when the rate of oxygen depletion in the DWSC exceeds the rate 
of oxygen recharge or production. Oxygen recharge and production rates decrease primarily due to 
two causes. 

As the river water flows downstream from the San Joaquin River channel to the nyvsc, the 
channel depth increases from approximately 9 feet to over 35 feet, which in turn restulst in a 
reduction in flow velocity and thus a reduction in water column mixing.as thewater depth 
increases and the water velocity decreases. This reduces the efficiency of oxygen recharge from 
atmospheric diffusion. 

Oxygen is produced within the water column via photo-s~rnthesis, primarllJ'bY phytoplankton 
but also by The rate oft,h:is oxygen production decreases 
when light levels decrease. Because the water is turbi~andthe DWSCis deep, a large proportion 
of the water column is below the photosynthetic compensation depth (the depth at which an 
organism's oxygen production by photosynthesis balances'o~(gen consumption by respiration). 
Thus, photosynthetic rates, per unit water volume per unit time, are lower. 

Conversely, the rate of oxygen consumption in the DWSC is maintained or elevated, relative to 
upstream waters, for several reason!;). 

23 Phytoplankton at depths belowthe phytosynthetic compensation depth cause net DO depletion 
24 because their respiration rate exceeds their photosynthesis rate. 

25 Nonphotosynthetic organisms respireinthe water column. These include fish, invertebrates 
26 such as zooplankton, and. microorganis~s such as bacteria that metabolize ammonia in the 
27 water column. 

28 Nonbiological chemical re(lCtions consume oxygen in oxidation-reduction reactions. 

29 Also, slo~water vefocitiesand reduced water column mixing result in stronger contrasts between 
30 high and low DO due to diurnal variations in photosynthesis (photosynthesis only occurs during the 
31 daylight hours; so DO levels drop through the night). 

32 The low DO concentrations recorded in the DWSC violate the Central Valley Basin Plan water quality 
33 objectivesfor DO, causing a seasonal barrier to salmonid migration through the DWSC (Hallock et al. 
34 1970) and other covered fish species. In January 1998, the State Water Resources Control 
35 adopted the Clean Water Act (CWlY) Section 303(d) list that identified 
36 this DO impairment, and the Valley 
37 Water Board} initiated development of a TMDL to identify factors contributing to the DO 
38 impairment and assign responsibility for correcting the low DO concentration (Central Valley 
39 Regional Water Quality Control Board 2005; ICF International 2010). 

40 Since the approval of the San Joaquin River DO TMDL Basin Plan Amendment in 2005, two actions 
41 have been implemented to alleviate low DO conditions in the DWSC. First, beginning in 2007 the City 
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1 of Stockton added engineered wetlands and two nitrifying biotowers to the Stockton Regional 
2 Wastewater Control Facility to reduce ammonia discharges to the San Joaquin River. This action 
3 decreased the ammonia levels in facility effluent from approximately 30 to 35 mg/L to 
4 approximately 2 mg/L, thereby reducing biochemical oxygen demand in the DWSC. The ammonia 
5 was the biggest oxygen demand in the winter months and because nitrification treatments were 
6 initiated, DO concentrations in the DWSC have improve markedly during the winter months. 
7 However, other factors continue to contribute to DO depressions, including reduced river velocity 
8 through the Stockton DWSC as a result of increased channel capacity, and upstream contributions of 
9 organic materials (e.g., algal loads, nutrients, agricultural discharges). 

10 DO concentrations between May and October would continue to be depressed without additional 
11 measures and, prior to the Stockton Regional Wastewater Control Facility improvements, would 
12 often drop to less than 4 mg/L between June and September (Jones & Stokes 2002). In ~esponse to 
13 this problem, DWR constructed the Demonstration Dissolved Oxygen Aeration Facility to determine 
14 its applicability for improving DO conditions in the DWSC (ICF International 2010). Constructed 
15 between 2006 and 2007 at the west (downstream) end of Rough and Readylslandatthe Port of 
16 Stockton Dock 20, the Aeration AFacility has been maintaiJted and operated fortesting purposes by 
17 DWR. The aeration facility underwent an individual Section 7 consultation in 2007 (Jones & Stokes 
18 2007). In 2008, demonstration testing began in June and ended ittlp.te September. In 2009, testing 
19 was not possible until September because of state bond fundi~g issues; Operations testing of flood 
20 tide aeration and nighttime aeration was conducted in September 2009. Additional operations 
21 testing and DWSC monitoring were conducted during summer 2010. The demonstration phase 
22 ended in December 2010, and DWR, the Central Valley· Water Board, and several San Joaquin River 
23 DO TMDL stakeholders are in the process:Ofsecuring a~hort-term (3-5 years) agreement for 
24 funding of operations and mainteqance ~esponsibilities. The final report produced in 2010 
25 summarized the results of the testingphase ~ndrecommended additional engineering and 
26 operations changes to improve tht; effectiveness ofadding DO to the SDWSC. 

27 3.4.15.2 Implementation 

28 3.4.15.2.1 ,ft:equired Actions 

29 Under this conservation measure,. the BDCP Implementation Office will ensure continued funding for 
30 and opera~ion of the DWR~eration Facility, and the continued implementation of measures to 
31 improve the facility's effectiveness in meeting BDCP biological goals and objectives. The BDCP 
32 Irripletnentation Office will coordinate with the CVRWQCB to ensure that the requirements of both 
33 BDCP biological goals and objectives and the San Joaquin River DO TMDL are compatible and 
34 effectively mete. :L!ong-term funding for operations and maintenance has not been secured and there 
35 are currently no mandates by the CVRWQCB that require such funding. Under CM14, the BDCP 
36 Implement;J.tion Office will share in funding the long-term operation and maintenance costs 
37 associated with the project, and will consider funding for modifications to the existing DWR 
38 Aeration Facility and/or constructing additional aeration facilities to increase DO levels in the 
39 Stockton DWSC and potentially implement the above recommendations, which could improve the 
40 effectiveness of CM14 beyond the test results and thus provide greater benefit to covered fish 
41 species. 

Bay Delta Conservation Plan 
Administrative Draft 

3-147 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047378-00157 



1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 

21 
22 
23 
24 

25 
26 
27 
28 
29 

30 

Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Conservation Strategy Chapter 3 

3.4.15.2.2 Siting and Design Considerations 

The aeration facility consists of two vertical turbine pumps. The pumps convey river water via 
discharge piping to two U-Tube contactor wells located west of Dock 20 on the adjacent island. 
Oxygen is injected at the top of each well. The wells are constructed to a depth of approximately 200 
feet below grade. Each well is totally contained, including a bottom seal. Oxygenated water flows 
down the well in a concentric feed pipe and back up the well annular section. Oxygenated water 
exiting the U-Tube wells is routed through approximately 1,000 feet of piping back to the DWSC, 
under Dock 20, and 1,000 feet upstream from the pump intakes where a liquid diffuser mounted 
along the inboard row of piers, away from shipping traffic, discharges the oxygenated water back to 
the river (Figure 3.4-16). The aeration facility has been successful in field t~sts by DWR (ICF 

Results suggest that the aeration facility is effective atraising DO levels in much 
of the channel; however, some recommendations have been put forth (ICFinternational2010) 
based on the successful operational testing of the aeration facility from 2008 to 2010. There are 
three general recommendations for the future long-term operations of the aeration facility. 

The aeration facility could be a major component of the TMDL implementation plan for 
achieving the Central Valley Basin Plan DO objective ih the DWSCwfien the river flow and inflow 
DO and biochemical oxygen demand concentrations\lyouldh~:Veresu.lted in low DO conditions. 
TMDL accounting procedures for identifyingthe.li.kely Ganses for low DO conditions in the 
DWSC could be developed but would have to be accepted by the Central Valley Water Board and 
by affected stakeholders. 

A long-term monitoring strategy should be developed as part of the TMDL implementation plan 
to identify periods when the aeration facility should be operated and to confirm that the added 

"< 

DO was sufficient to achieve the l)WSC DO objective. The monitoring strategy should include all 
data needed for the TMD Lacco\Inting p~ocedures. 

+, 

Several modifications to the aerp.tion facility should be further evaluated to increase the capacity 
to deliver added DO to the DWSt or to improve the distribution of added DO upstream of the 
diffuser. For example, the discharge-from the two U-Tube wells could be separated, with a 
second discharge line and diffuser e~tended 0.5 mile upstream to distribute more of the added 
DO upstream of the existing diffuser. 

3.4.15.2.3 Adaptive Management and Monitoring 

31 Implementation of CM~4 will be informed through effectiveness monitoring that will be conducted 
32 as described in Secctiort3.6, Adaptive Management and Monitoring Program. Results from monitoring 
33 DO levels at various distances from the diffuser(s) will be used to assess the performance of aeration 
34 facility operations at achieving the water quality objective. The Implementation Office will use 
35 effectiveness monitoring results to determine whether aeration facility operations result in 
36 measurable benefits to covered fish species. 

37 Based on a review of performance and effectiveness monitoring results, the Implementation Office 
38 will adjust funding levels, aeration facility operations, or other related aspects to improve the 
39 performance andjor biological effectiveness of the aeration facility through the BDCP adaptive 
40 management process. Such changes will be addressed in annual work plans. 

41 If results indicate that the aeration facility does not substantially and cost-effectively benefit covered 
42 fish species, the BDCP Implementation Office, in coordination with the fish and wildlife agencies and 
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1 the current aeration facility operating entities, may terminate this conservation measure. If 
2 terminated, remaining funding will be discontinued and reallocated to augment funding for other 
3 more effective conservation measures identified in coordination with the fish and wildlife agencies 
4 through the BDCP adaptive management process. 

5 The Implementation Office will also coordinate with the TMDL stakeholder effort whose ongoing 
6 efforts will direct what elements BDCP may want to contribute to (i.e., what isn't required under the 
7 TMDL but is required to achieve the goals and objectives of BDCP). For example, the Central Valley 
8 currently discussing whether the current 
9 standard of 6.0mgjl is appropriate, or whether a water quality objective of 5.0mgjl year round is 

10 more appropriate. These decisions will affect BDCP, thus the Implementation Office should be a part 
11 of these conversations. Additionally, the Implementation Office will also. coordinate with the 
12 CVRWQCB to discuss operations and triggers for initiating and duration <if operations the BWR 
13 aerator to meet water quality objectives. 

14 3.4.16 Conservation Measure 15 Predator Control 

15 Under CM15 Predator Control, the BDCP Implementation Office will reduce the local effects of 
16 predators on covered fish species by conducting predator control at "hot spot" locations 
17 (Figure 3.4-17) that have high densities of preda!ors with a d~sproportionately large adverse effect 
18 on covered fish. For actions to control invasive nonnative plants, see CM13 Invasive Aquatic 
19 Vegetation Control. For actions to prevent the intr9duction and further spread of nonnative invasive 
20 invertebrates, see CM20 Recreational Users Invasive Species Program. 

21 
22 
23 
24 

25 3.4.16.1 Purpose 

26 The primary purpose afCM.~S is to meet or contribute to biological goals and objectives as identified 
27 in Table 3.4-18, 'fbe rJtlonalefol'each of these goals and objectives is provided in Section 3.3, 
28 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
29 management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation 
30 Office will address scientific and management uncertainties and help to ensure that these biological 
31 goals anq objectives ate met. 
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1 Table 3.4-18. Biological Goals and Objectives Addressed by CMlS Predator Control 

I 

I 

I 

I 

Biological Goal or Objective How CMlS Advances a Biological Objective 

Goal L4: Reduce mortality of covered species in the Plan Area. 

Objective L4.2: Manage the distribution and CM15 will directly reduce the abundance of established 
abundance of established nonnative predators in nonnative predators in localized areas of the Delta. 
the Delta to reduce predation on native covered 
fish species. 

Goal WRCS1 (Abundance and Life:-History Diversity): Improved survival (to contribute to increased 
abundance) of immigrating and emigrating winter-run salmon through the Plan Area. 

Objective WRCS1.1 (Juvenile Survival): CM15 will contribute to a reduction in predator density, 
Achieve a through-Delta survival rate of juveniles andL therefore:. a reduction in predation O('Winter-run 
of at least 30% measured as a 4-year running Chinook salmon, which will t::ontribute toward increasing 
average within 15 years ofBDCP abundance. 
implementation. ~-

Goal SRCS1 (Abundance): Improved survival (to contribute to increased abundance) of emigrating juvenile 
spring-run salmon through the Plan Area. 

Objective SRCS1.1 (Juvenile Survival): Achieve CM15 will decrease predat(jrdensicy in the Plan Area to 
a 4-year running average through-Delta juvenile achieve a measurable decrease in steelhead, and fall-run 
survival rate, which will result in stable or and ~pri~g-rrin Chinook salrrHm predation within 15 
expanding populationl+ll- within 15 years of BDCP years of Plan implementation,:. rui c: ' 11 •· on 
implementation. ""'"' .rl• d·nr ,-.,:,'';.,}rn j 0 <-J.nro.-, predator "hot spots,L 

~].. '""'"!- rl• rl '"'' rl ~;].. 
.;;;,' J -~~ rl fcoll 

'J rl ·o rt. 
,], 

-r ·a 

.. 

Goal FRCS1 (Abundance): Improved survival (to contribute to increased abundance) of emigrating juvenile 
fall-run salmon through the Plan Area. 

Objective FRCS1.1 (Juvenile Surviv('Jl): Adi'i.eve 
a 4-year running average through-Delta tuvenile 
survival rate, which will result instable or 
expanding populationl++ within 15 years of 
BDCP implementation. 

.· 
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Conservation Strategy Chapter 3 

Biological Goal or Objective How CM15 Advances a Biological Objective 

Goal STHD1 (Abundance): Improved survival (to contribute to increased abundance) of juvenile steelhead 
emigrants form the Sacramento River and San Joaquin River systems through the Plan Area. 

Objective STHD1.1 (Juvenile Survival): CM15 will decrease predator density in the Plan Area to 
Achieve a 4-year running average through-Delta achieve a measurable decrease in steelhead, and fall-run 
juvenile survival rate, which will result in stable and spring-run Chinook salmon predation within 15 
or expanding populationl+if- within 15 years of years of Plan implementation~, on 
BDCP implementation. predator "hot spotsrc 

2 CM15 will also provide benefits beyond those specified as biological goalf! and objectives. All 
3 anticipated benefits are described in more detail below. 

4 Conducting localized predator control at hot spotsinthe Delt~will r"efiucelocal predator abundance, 
5 thus reducing localized predation mortality of Chinook sa;lmon (Temple et al. 1998; Lindley and 
6 Mohr 2003); steelhead (Temple et al. 1998), (Moyle et al. 2004), and delta smelt 
7 (Stevens 1966; Thomas 1967; Moyle 2002); and possibly longfin smelt (Nowak et al. 2004), 
8 wl=H:te-sturgeon. 

9 

10 
11 
12 
13 
14 

15 
16 
17 
18 
19 
20 
21 
22 
23 

24 
25 

3.4.16.2 Problem Statement 

For descriptions of the ecological ~alues and current status of predator populations in the Plan Area, 
see Chapter 2, Existing Conr:J)""tions and.Section 3.3, Biological Goals and Objectives. Section 3.3, 
Biological Goals and Objectives also describes the need for nonnative predator control as a 
component of the conservation strategies for the aquatic natural communities and associated 
covered species, based on the existing conditions and ecological values of these resources. 

The discussion belQw describes conditions that will be improved through implementation ofCM15. 
Nobriga ahd Feyrer (2"007) found that the diets of three common piscivorous fish found in the Delta 
(striped bass, l~rgemouth bass and Sacramento pikeminnow) were composed of numerous 
invertebrate and fish taxa. Each species displayed seasonal shifts in prey selection. In general, most 
nativeJish were consumed during spring (March through May) and the highest prey species 
richness occurred during summer (June through August). Largemouth bass are likely have the 
highest per capita effect on nearshore fishes, including native fishes. Largemouth bass preyed on a 
greater div~rsity of native fishes than the other two piscivores and consumed native fishes later into 
the season (July versus May). 

Striped bass were introduced to the Delta in 1879 (Nobriga and Feyrer 2007). Since 2004, the 
striped bass population in the San Francisco estuary appears to have declined, from a high of more 
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than 1 million fish in 2005 to approximately 500,000 fish in 2007 (California Department of Fish and 
Game 2012). The striped bass is the most broadly distributed and abundant large piscivorous fish in 
the Plan Area, although it tends to not use habitats occupied by aquatic vegetation (Nobriga and 
Feyrer 2007). Adult striped bass often congregate near screened diversions, feeding on 
concentrations of small fish, especially salmon. Striped bass are a major cause of mortality of 
juvenile salmon and other fish found near the SWP diversions of the South Delta. 

Striped bass spawn in large, non tidal tributaries. Most spawning occurs in the Sacramento River, 
from above Colusa (about river kilometer 195) to below the mouth of the Feather River (about river 
kilometer 12 5). Spawning bass may also be attracted to large outflows of agricultural return water 
from Colusa Drain. During wet years, spawning may take place in the Sacramento River portion of 
the Delta. In the San Joaquin River, successful spawning upstream of the Belta occurs mainly during 
years of high flow, when the large volume of runoff dilutes salty irrigation wastewater that normally 
makes up much of the river's flow. In years oflower flow, spawning occurs ill tire Delta itself. 
Because of interactions among these factors there are two main sp:;;twtting areaS'that include the 
Delta: the Sacramento River from Isleton to Butte City and the San Joaquin River and its sloughs 
from Venice Island down to Antioch (Moyle 2002). Afterspawning, striped bass eggs and larvae are 
transported to the low-salinity zone of the estuary by river currents. Bass and older occur 
throughout the EarDelta and in adjacent freshwater andn;tarine habitats. 

Largemouth bass are a freshwater fish that cannot su~cessfully reproduce in brackish water 
(Nobriga and Feyrer 2007). Largemouth bass also were introduced to the EarDelta wa~~~~ 
the late century, although their nuin:bers in the Delta have increased recently 
(Nobriga and Feyrer 2007). This increase is associated withi.ncreasingwater clarity and submerged 
macrophyte abundance in the Delt;a. The increase in abundance has been sufficient to support a 
significant sport fishery (No-Fbriga arid Feyrer2007). Largemouth bass prefer warm, shallow waters 
of moderate clarity and beds ofaquatic vegeta.tlon,,In the Delta, habitat provided by the invasion of 
Brazilian waterweed has been one fact~r supporting the increase in the largemouth bass population. 
In low-elevation streams of the Central Valley, largemouth bass occur mostly in disturbed areas 
where there are large, perma11ent;pools with heavy growths of aquatic plants and two to five other 
nonnative species. Jrr California it is ~~usual to find largemouth bass in water with salinities much 
higher than 3 parts per thousand(ppt), and they avoid salinities higher than 5 ppt. Adult largemouth 
bass are solitaryh\),nters that may either wander widely or remain in a relatively restricted area 
centered around a subn;terged rock or branch (Moyle 2002). 

Thenative Sacramento pikeminnow is a freshwater fish, commonly associated with flowing water 
habitats .. .(Nobrigaand Feyrer 2007). Long-term trends in Sacramento pikeminnow abundance are 
unknown, bl.ltthe species is common in the Sacramento River basin (Nobriga and Feyrer 2007). The 
Sacramento pikeminnow is not targeted by a sport fishery in the Delta, but there is a bounty fishery 
in the upper Sacramento River to reduce predation on emigrating salmonids (Nobriga and Feyrer 
2007). Large pikeminnows typically cruise about in pools during the day in loose groups of five to 
ten fish, although very large individuals may be solitary. Often by midday they become relatively 
inactive and return to cover, although some still cruising about, feeding on surface insects or 
benthos. The largest fish emerge from cover as darkness falls, entering runs and shallow riffles to 
forage on small fish. Peak feeding usually occurs in the early morning for smaller fish or at night for 
larger fish. Nighttime predation rates at Red Bluff Diversion Dam were apparently enhanced when 
lights on the dam made prey more visible. The spawning behavior of pikeminnow has not been 
recorded in detail (Moyle 2002). 
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Conservation Strategy Chapter 3 

1 Predator-prey dynamics are influenced by many factors, including;. spatial and temporal overlap; 
2 habitat structure; environmental heterogeneity; community structure; and attributes of predator 
3 and prey including size, taxon, life stage, behavior, and numbers (Mather 1998; Nobriga and Feyrer 
4 2007). 

5 Habitat structure and heterogeneity can affect opportunities for encounter and capture by 
6 predators. IAV beds appear to provide habitat that is more favorable to nearshore fishes such as 
7 largemouth bass and sunfish that can also take advantage of increased water clarity to find prey 
8 (Brown 2003; Nobriga et al. 2005; Nobriga and Feyrer 2007). Human-induced habitat changes such 
9 as the alteration of natural flow regimes and installation of bank revetment and structures such as 

10 dams, bridges, water diversions, piers, and wharves also provide conditions that both attract 
11 predators and disorient small fish such as juvenile salmonids and smelt(Stevens 1966; Decato 1978; 
12 Vogel et al. 1988; Garcia 1989). An extreme case of concentrated predatioh is seen at release points 
13 for salvaged fish from the SWP /CVP export facilities, where large aggregations ofpiscivorous fish 
14 and birds gather to prey on the disoriented fish (Miranda et al. 20{0) .. 

15 Habitat features that allow predators to forage more efficiently include stnicture§...dark locations 
16 adjacent to light locations, or deep pools that allow therrt to hide and ambush their prey. Throughout 
17 the Plan Area, multiple locations form or may form :.::hotspots::'~ that attract high densities of 
18 predators, such as the following sites or structures. 

19 Old structures in or hanging over Delta watirways, such as pfer pilings or other human-made 
20 features. 

21 Abandoned boats. 

22 New intake structures relatedtothe north Delta diversions. 

23 Scour holes, [e.g., the deep hole do:!A'nstrea)n ()f the Head of Old River in the San Joaquin River 
24 and other locations suchas in Georgiana Sloughl-

25 The intakes to the SWPfCV"P south Delta export facilities, in particular Clifton Court Forebay 
26 (SWP). 

27 Release sites ofsf;tlvaged fish from the south Delta CVP /SWP facilities. 

28 Operation ef anydiversion, including new diversions, may increase predation. Because of hydraulics 
29 around diversion structures, prey fish become disoriented (by turbidity and light) and predators 
30 ten.d to aggregate at diversion locations (Kratville 2008). Few direct estimates of predation rates 
31 and effectiveness are available. Focused studies of marked fish at the south Delta export facility 
32 intakes indicate that predation is high around intake structures, especially at Clifton Court Forebay, 
33 where strf}Yed l:iass and other predators consume the majority of fish that pass through the fore bay 
34 gates even before they reach the salvage facility (Gingras 1997; Clark et al. 2009; Castillo et al. in 
35 review). The proposed north Delta intakes could create conditions that enhance predation because 
36 of changes in hydrodynamics and littoral habitat. 

37 3.4.16.3 Implementation 

38 3.4.16.3.1 Required Actions 

39 The Implementation Office will review fish monitoring data, bathymetry data, and radio and 
40 acoustic tagging study results to determine the locations and causes of predator hot spots 
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Conservation Strategy 

throughout the Plan Area. Hot spots in which focused predator control will occur are likely to 
include, but may not be limited to the following locations. 

Chapter 3 

Old structures in or hanging over Delta waterways, such as pier pilings or other human-made 
structures that are no longer functional or have been abandoned but affect flow fields or provide 
shade or overhead cover (target: 10 to 20 structures removed per year). 

Known predator spawning areas where large numbers of predators may be captured and 
capture of covered fish species may be avoided or minimized. 

Nonproject screened diversions where predators may congregate and forage,on covered fish 
species and other native fish species. 

Boats that have been abandoned throughout the Delta and provide cover for predators (target: 
five to ten boats removed per year). 

The new intake structures for the north Delta diversions (target: daily focused removal methods 
when sensitive life-stages of covered fish species are present). 

The deep hole just downstream of the Head of Old River fn. the Sabjoa:quih River (target: daily 
focused removal when sensitive life-stages of coveredfish ~pecies are present. Additional 
control efforts may be needed in conjunction with operation>of.nonp}J.ysical barriers, as 
described in CM16 Nonphysical Fish Barrier~). 

Specific locations in Georgiana Slough, as identified by the fish and wildlife agencies (target: 
daily focused removal in up to three specific locations when sensitive life-stages of covered fish 
species are present). 

Specific locations in Sutter an~Steamboc(qloughs, as identified by the fish and wildlife agencies 
(target: daily focused removal ofpredatQrs in up to two specific locations per slough when 
sensitive life-stages ofcovered fish species ate present). 

Release sites of salvaged {ish from CVP fSWP facilities (target: focused removal at each salvage 
release site just prior to r~lease whell.sensitive life-stages of covered fish species are being 
salvaged). 

The Implementation Office will use a variety of methods to control predator populations in hot 
spots, including removal of predator hiding spots; modification of channel geometry; and targeted 
removal of~redatorsthrough beach seining, gill netting, angling and electro fishing when the 
capture of targeted predators can be maximized and the potential capture of covered fish species 
can be avoided or minirnized. Other focused methods may be dictated by site-specific conditions and 
the intended (}utcome or goal. For some predators, such as striped bass, capturing fish during key 
life-stages may lnaximize capture of the target predator while avoiding or minimizing capture of 
covered fish species. For example, it may be most efficient to capture striped bass during their 
spawning period (typically April through June), when fish are relatively concentrated along 
70 kilometers ( 43 miles) of the Sacramento River. Priority will be given to predator hot spots in 
areas with high numbers of covered fish, such as major migratory routes or spawning and rearing 
habitats, and to methods that maximize the capture of predators and minimize the capture of 
covered fish species. This may require some experimentation with field methods, such as the mesh 
size of nets; time of day, month, or year; and control sites. 
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1 Site-specific control plans will be developed in consultation with the fish and wildlife agencies, and 
2 will include expected benefits, methods, and a monitoring design that will provide information 
3 necessary to determine the effectiveness of the predator control a\.-uvu"·....L!.!..!.l.!.E.L~~~:.LX...ELl1i 
4 
5 

6 3.4.16.3.2 Adaptive Management and Monitoring 

7 Refer to Section 3.6,Adaptive Management and Monitoring Program, for a discussion of monitoring 
8 and adaptive management measures specific to this conservation measure. 

9 Monitoring will assess the abundance, distribution, and size of predator species before. and 
10 immediately after implementation of predator control actions in each hotspotto determine the 
11 effectiveness of the action. Changes in survival rates of covered species ~ill be monitored using 
12 acoustic tagging studies or similar techniques. An example of such a study is provided by Cavallo et 
13 ale (in review). Likewise, monitoring will assess the effectiveness of specific methods in capturing 
14 large numbers of predators and minimizing the capture ofcovered fish spec'ie:s. 

15 The Implementation Office, in consultation with the fish and wildlife agencies, will use results of 
16 effectiveness monitoring to determine whether the actions tesultfn meas{lrable benefits to covered 
17 fish species, and to identify adjustments to funding levels, ~ethods, or other related aspects of the 
18 program that would improve biological effectiveness. Such changes, once approved through the 
19 adaptive management decision-making process, Will be effected through subsequent annual work 
20 plans. 

21 If the results of monitoring indicate that predator control actions do not substantially and cost-
22 effectively benefit covered fish spectes, the BDtP Implementation Office, in coordination with fish 
23 and wildlife agencies, may terminatethJs conservation measure. If terminated, remaining funding 
24 will be deobligated from tbis conservation measure and reallocated to augment funding for other 
25 more effective conservation measures identified in coordination with the wildlife and fishery 
26 agencies through the BDCP adaptive management process. 

27 3.4.17 CQnservation Measure 16 Nonphysical Fish Barriers 

28 Under CM1lj Nonphysical Fish Barriers, the BDCP Implementation Office will improve the survival of 
29 outmigratirrgJuvenile salmonids by using nonphysical barriers to redirect juvenile fish away from 
30 channels and river reaches in which survival is lower than in alternate routes (Figure 3.4-18). 
31 Nonphysical bar;ferswill be installed and operated from October to June or when monitoring 
32 determinesthat .salmonid smolts are present in the target areas. Nonphysical fish barriers have not 
33 been shown to be effective for other covered fish species;;- thus" this conservation measure is likely 
34 to be applicable only to salmonids. Refer to Siting and Design Criteria" below, for further discussion. 

35 
36 
37 
38 

a description of measures that will be implemented to ensure that effects~~.~ 
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3.4.1.1 Purpose 

2 The primary purpose of CM16 is to meet or contribute to the biological goals and objectives 
3 identified in Table 3.4-19. The rationale for each of these goals and objectives is provided in Section 
4 3.3, Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
5 management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation 
6 Office will address scientific and management uncertainties and help to ensure that these biological 
7 goals and objectives are met. 

8 Table 3.4-19. Biological Goals and Objectives Addressed by CM16 Nonphysical Fist) Barriers 

Biological Goal or Objective How CM16 Advances a Biologic~! Objective 

Goal L4: Reduce mortality of covered species in the Plan Area. 

Objectives L4.3: Manage the distribution of covered 
fish species to minimize movements into high 
predation risk areas of the Delta. 

Nonphysical fish barriers.provfde a means of 
diverting covered fish speCies, primarily salmonids, 
from waters thatpose a high risk of entrainment 
andjor predation~. .. 

Goal WRCS1 (Abundance and Life:-History Diversity): Improved survival (to contribute to increased 
abundance) of immigrating and emigrating winter-run salmon through the Plan Area. 

Objective WRCS1.1 (Juvenile Survival): Achieve a Nonphysicaffish barriers will contribute to 
through-Delta survival rate of juveniles of at least 30% achieving this objective by encouraging juvenile 
measured as a 4-year running average within 15 years. salmonids to av~id areas of high risk of entrainment 
of BDCP implementation. · ,andjor predation. 

Goal SRCS1 (Abundance): Improved survival (to contribute to increased abundance) of emigrating juvenile 
spring-run salmon through the Plan Area. 

Objective SRCS1.1 (Juvenile Survival)! A'chjeve a 4: 
year running average through-Delta)uvenite survival 
rate, which will result in stable or exp~nding 
population ill within 15 years ofB:DCP · 
implementation. ...... "' 

Nonphysical fish barriers will contrit.Q.ur-te to 
achieving this objective by encouraging juvenile 
salmonids to avoid areas of high risk of entrainment 
andjor predation. 

Goal FRCS1 (Abundance): Improved survival (to contribute to increased abundance) of emigrating juvenile 
fall-run salmon through the Plan Area. 

Objective FRCS1 . .1 O~;~venile Survival): Achieve a 4-
year running average thn:JUgh-.Delta juvenile survival 
rate, which willresult in stable or expanding 
populationul ~fthin 15 years of BDCP 
implementation. 
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Biological Goal or Objective How CM16 Advances a Biological Objective 

Goal STHD1 (Abundance): Improved survival (to contribute to increased abundance) of juvenile steelhead 
emigrants form the Sacramento River and San Joaquin River systems through the Plan Area. 

Objective STHD1.1 (Juvenile Survival): Achieve a 4- Nonphysical fish barriers will contriture to 
year running average through-Delta juvenile survival achieving this objective by encouraging juvenile 
rate, which will result in stable or expanding salmonids to avoid areas of high risk of entrainment 
population±S-l within 15 years of BDCP and/or predation. 
implementation . 

.!_Through::-Delta survival targets, to be refined using similar analysis u"-'""'"""'""'-' 

objectives recommendations to the State Water Resources Control 

3.4.17.1 Problem Statement 

3 For descriptions of the ecological values and current condition of fish l?an::iers iJ+. the Plan Area, see 
4 Chapter 2, Existing Conditions, and Section 3.3, BiologicallJoals and Objectives. Section 3.3, Biological 
5 Goals and Objectives, also describes the need for nonphysical fishbarriers.as a component of the 
6 conservation strategies for covered species, basedt>ilt;he existing conditiOns and ecological values of 
7 these resources. 

8 The discussion below describes conditions that will be improved through implementation of CM16. 

9 Juvenile salmonids experience low surviv:al rates while migrating through the Delta toward the 
10 ocean. Survival rates vary among rontes taken through the Delta (Brandes and McLain 2001; Perry 
11 and Skalski 2008!:1 2009; Holbrook et al. 2009; Perry et al. 2009) as a result of differential exposure 
12 to predation, entrainment mortality at state and federal water export facilities and small agricultural 
13 diversions, and other facto-rs {San'Joaquiri River Group Authority 2006; J.Burau pers. comm.). 

14 Survival for routes through the interior Delta was at most 35% that of survival for fish remaining in 
15 the Sacramento Rivet fPerry et al. 2009). Such low probability of survival when migrating through 
16 the interior Delta indicates that signifiCant population-level impacts could result if a sizable portion 
17 of the salmcm pdpulation passed through this area. Perry and Skalski (2009) found that 20 to 35% of 
18 tagged salp1on usedSutterand Steamboat Sloughs during migration, while 27% to nearly 33% of the 
19 population'e:ntered the interior area. Low survival probabilities and high proportions of the 
20 papulation migt;;ating through the interior Delta combine to significantly reduce salmon survival 
21 through the.Deltil during migration. Physical barriers have been used in the Delta, such as the Delta 
22 CrossCharu:rel gates and the rock barrier at the Head of Old River, to prohibit the entry of fish into 
23 channels where survival rates are low. Physical barriers are effective at prohibiting entry of 
24 salmonids into channels, but they also alter flow dynamics in these channels, likely affecting tidal 
25 flows, sediment loads, bathymetry, water supply reliability, potential for noxious algal blooms, toxic 
26 concentrations, and other water quality parameters. Operation of nonphysical barriers is predicted 
27 to cause smaller changes in the physical configuration of the channel, thus reducing flow-related 
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1 effects, while improving survival of salmonids by deterring them from entering channels with a 
2 higher risk of mortality. 

3 Installation and seasonal operation of nonphysical barriers is hypothesized to improve survival of 
4 juvenile salmonids migrating downstream by guiding fish into channels in which they experience 
5 lower mortality rates (Welton et al. 2002; Bowen et al. 2009; Bowen and Bark 2010). A nonphysical 
6 barrier that induces behavioral aversion using a combination of sound, lights, and bubbles (called a 
7 three-component barrier) has shown promising results in laboratory experiments on Chinook 
8 salmon emulating the Sacramento River /Georgiana Slough flow split (Bowen et al, 2008) and a field 
9 experiment on Atlantic salmon (Salmo salar) smolts in the River Frome, UK (Wt~Iton et al. 2002). 

10 Preliminary evidence suggests that a three-component barrier was effective 111 deterring 
11 acoustically tagged Chinook salmon juveniles from entering the head of ()ld River during a 2009 
12 pilot study (Bowen et al. 2009). Nonphysical barriers that use only one c~mponent, such as sound or 
13 light, have demonstrated only limited success in deterring fish during field titaTs. For example, out of 
14 25 separate single-component sound and light systems placed in 21 cl:ifferentlocations in Europe 
15 and the United States to affect the behavior of salmonids near water intake.s and e::ipals, fewer than 
16 50% were effective in altering fish behavior (US Bureau .of-Reclamation 2.008). 

17 The three-component Nonphysical Barrier Test Projectahhe divergence of Old River from the San 
18 Joaquin River in the Sacramento-San Joaquin Delta succes~flilly deterred81% of acoustically tagged 
19 Chinook salmon smolts from entering Old RiverlBoweil et al. 2Q'Q9). However, the protection 
20 efficiency (i.e., the relative proportion of smolts successfully going down the San Joaquin River 
21 instead of Old River, without being preyed upon) di~ not differ between barrier-on and barrier-off 
22 conditionsc because a large proportion of;deterred smolts were preyed upon at a scour hole just 
23 downstream of the nonphysical barrier,~ the success of CM 16 may require the 
24 implementation of CM15 Predator Control ~o remove predators from "hot spots" such as a scour 
25 hole. In 2010, flows at the Head of Old~River-San,Joaquin River divergence were substantially higher 
26 and resulted in a greatly r:~du~ed deterrence efficiency (23%) with the barrier on that was 
27 nevertheless statistically highly signi(icantl~greater than with the barrier off (0.5%) (Bowen and 
28 Bark 2010). Of the smolts notpreyed upon within the study area, the protection efficiency was 
29 statistically significantly greater with the barrier on ( 43%) than with the barrier off (26%), meaning 
30 w:erepreyed u:pon with the barrier on that with the barrier off. 

31 DWR is undertaking a pilot test study of a similar three-component nonphysical barrier at the 
32 divergence (:>f Georgiana Slough from the Sacramento River to deter outmigrating salmonid smolts 
33 frOID<~nteringGeorgiana Slough and experiencing higher mortality in the interior Delta (ICF 
34 Internatibnal2010).1\pproximately 1,500 acoustically tagged hatchery fish were released upstream 
35 of the barrier and monitored for their responses with and without the barrier operating7~Analyses 
36 are currently being undertaken, but unfortunately results will not be available for this draft. A 
37 similar stUdy will be carried out at the same location in spring 2012. 

38 3.4.17.2 Implementation 

39 3.4.17.2.1 Required Actions 

40 The BDCP Implementation Office may install nonphysical barriers at the sites described below. 
41 These barriers will achieve their effect using a combination of sound, light, and bubbles, similar to 
42 the three-component nonphysical barrier used in the 2009 DWR Head of Old River Test Project 
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Conservation Strategy Chapter 3 

3.4.17.2.2 Siting and Design Considerations 

4 The Implementation Office will evaluate the potential for nonphysical barriers to attract predators. 
5 Initial studies carried out by the Bureau of Reclamation (2009) indicate that nonphysical barriers 
6 may attract predators, such as striped bass;,? W.h.owever, it is not clear if predator densities are higher 
7 if certain types of nonphysical barriers ruay be more 
8 attractive to (e.g., sound, air and/or light barriers), or fH.Ii~IJ1[)\'Ye 
9 certain types/combinations of barriers are at directing covered salmonids i;lWay frotn areas with 

10 high risk of entrainment and/or predation based on site-specific conditions,c tmHHer 

11 investigations are necessary to determine whether, and under what conditions, nonphysical barriers 
12 may be appropriate. 

13 Nonphysical barrier placement locations may include the Head of@ld River, theDelta Cross Channel, 
14 Georgiana Slough, and possibly Turner Cut, and the Columbia Cut (Figure 3.4-'19). The 
15 Implementation Office may consider other locations in the futur:e if, forf1xample, future research 
16 demonstrates differential rates of survival in Sutter and Steamh.(lat Sloughs relative to the mainstem 
17 Sacramento River, or in the Yolo Bypass relative to the malnsteinSacramento River. The 
18 Implementation Office will be responsible for placement Of the ~onphysical barriers. Nonphysical 
19 barrier placement may be accompanied by actions to reduce local predator abundance" if 
20 monitoring finds that such barriers attract predators or direct covered fish species away from 
21 potential entrainment hazards but toward predator "hot spofs." Barriers will be removed and stored 
22 off-site while not in operation (Holderman pers. comm.J. 

23 

24 
25 
26 
27 
28 
29 
30 
31 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

3.4.17.2.3 Adaptive Management and Monitoring 

Implementation of this copservatio~ measure by the BDCP Implementation Office will be informed 
through effectiveness monitorlng that will be conducted as described in Section 3.6, Adaptive 
Management and}vlonitoring Program. The Implementation Office will conduct and review 
monitoring to asses~:~he eff~ctiveness of nonphysical barriers, including the pilot testing now under 
way in the Delta. The Implementation Office will use results of effectiveness monitoring to 
determin~whether operations of nonphysical barriers result in measurable benefits to juvenile 
salmonids and to identify adjustments to funding levels, methods, or other related aspects of the 
program that would improve the biological effectiveness of the program. 

As mentioned previously, uncertainty regarding the potential attraction of predators to nonphysical 
barriers arid' the effectiveness of barriers under certain conditions (i.e., in high flow areas, areas with 
complex bathymetry or cover, or other areas that may have physical conditions that may limit their 
effectiveness) must be resolved. Such changes, once approved through the adaptive management 
decision-making process, will be effected through subsequent annual work plans. If results of 
monitoring indicate that operations of nonphysical barriers do not substantially and cost-effectively 
benefit covered fish species, the Implementation Office, in coordination with ~lli!.!..!!LY\::!.li!!!!£±-1-&f~-e-F:Y 
agencies, may terminate this conservation measure. If terminated, remaining funding will be 
discontinued from this conservation measure and reallocated to augment funding for other more 
effective conservation measures identified in coordination with the fish and wildlife agencies 
through the BDCP adaptive management process. 
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1 Nonphysical fish barriers are not proposed for delta smelt or longfin smelt, because thew barriers 
2 have not undergone field trials for these species. Previous laboratory-based evidence suggested that, 
3 under a nonphysical barrier configuration that was effective in deterring salmon smolts, the 
4 nonphysical barrier was not effective in deterring delta smelt (Bowen et al. 2008). Subsequent 
5 laboratory studies have shown that significant deterrence of delta smelt by nonphysical barriers 
6 may occur" if through-barrier water velocity is sufficiently low to allow avoidance (Bowen pers. 
7 comm.). If demonstrated to be effective in deterring delta smelt and longfin smelt and deemed 
8 necessary by the fish and wildlife agencies, nonphysical barriers may also be installed at the mouths 
9 of Old and Middle Rivers and in Three Mile Slough (if salinity manipulation is not also needed) to 

10 deter these species from moving into these channels where the risk of entrainment to the south 
11 Delta export facilities is relatively high. The determination of the efficacy ofsuch barriers and 
12 whether they would be are implemented made by the Im}1Iementation OffiGe and the 
13 fish and wildlife agencies in the adaptive management process. 

14 3.4.18 Conservation Measure 17 Illegal Harvest Reduction 

15 Under CM17 Illegal Harvest Reduction, the BDCP Implell).entation Office will redttce illegal harvest of 
16 Chinook salmon, Central Valley steelhead, ~sturgeon in the Delta, bays, and 
17 upstream waterways by funding enforcement actions .. Theltnpletnentation Office will provide 
18 funding over the term of the BDCP to increase the eriforcement:of fishing regulations in the Delta 
19 and bays to reduce illegal harvest of covered sahnonids and sturgeon. 

20 
21 
22 a description of measures that will bejmpletnented to ensure that effects~=,~ 
23 be avoided or minimized. 

24 3.4.1.1 Purpose 
"" 

25 The primary purpose of CM17 is to mee'tor contribute to the biological goals and objectives 
26 identified in Table 3.4~?0. The rationale for each of these goals and objectives is provided in Section 
27 3.3, Biological Goals and Objttctives. Through effectiveness monitoring, research, and adaptive 
28 managem~nt(Sehion 3.-6,Adapti:"l(!e Management and Monitoring Program), the Implementation 
29 Office will~address scientificapd management uncertainties and help to ensure that these biological 
30 goals and objectives ate met. 

31 Table 3 .. 4,..20. B-iologicaU.ioals and Objectives Addressed by CM17 Illegal Harvest Reduction 

I 
I 

Biological Goal or Objective How CM17 Advances a Biological Objective 

Goal FRCS4 (Life:.-History Diversity and Spatial Distribution): Reduced illegal take (to contribute to 
increased abundance and genetic and life:.-history diversity) of fall-run adults in the Delta. 

Objective FRCS4.1 (Life:-History Diversity and CM 17 will directly address this objective. 
Spatial Distribution): Increase enforcement efforts to 
reduce illegal take in the Plan Area within 5 years of 
BDCP implementation. 

Goal GRST1 (Abundance): Increased abundance of green sturgeon in the Plan Area. 
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Objective GRST1.1 (Abundance): Increase spawner 
adult abundance-to-juvenile abundance ratio 
compared to existing conditions. 

Chapter 3 

CM 17 will contribute to a reduction in illegal 
harvest of green sturgeon, thereby contributing to 
an increased-ifl.e: adult abundance. 

2 CM 17 will also provide benefits beyond those specified as biological goals and objectives. Enhanced 
3 enforcement on poaching will contribute toward reducing mortality and potentially increasing 
4 population sizes of green sturgeon (Beamesderfer et al. 2007; Boreman 1997; California Department 
5 ofFish and Game 2007a), white sturgeon (Bay-Delta Oversight Council1995; Boreman 1997; 
6 Schaffter Kohlhorst 1999; Beamesderfer et al. 2007; California Departme11t of Fish and Game 
7 2007b, 2008a;), Chinook salmon (all races) (Bay-Delta Oversight Council1995; Williams 2006), and 
8 steelhead (California Department of Fish and Game 2007a, 2008a, 2008b; Moyle et aL 2008;). 

9 Spring-run Chinook salmon are thought to experience the greatest benefftbeca;use they may be 
10 more susceptible to poaching than other runs due to over-summer holding ahd. ease oflocating 
11 them. Due to the recent establishment of daily bag limits for the California 
12 Fish and Game Commission, it is hypothesized that this conservation measure will also reduce 
13 mortality and potentially increase the population size ohplittail. 

14 Magnitudes of population-level benefits of this measure areexpectedto vary inversely with the 
15 population size of each covered species (Bay-Delta Ovetsight:<:lpuncil1995; Begon et al. 1996; 
16 Futuyma 1998; Moyle et al. 2008). 

17 3.4.18.1 Problem Statement 

18 For descriptions of the ecological con~equences and current condition of illegal harvests in the Plan 
19 Area, see Chapter 2, Existing Conditions, afid Section 3.3, Biological Goals and Objectives. Section 3.3, 
20 Biological Goals and Objectives also describes the need for illegal harvest reduction as a component 
21 of the conservation strategi~s for covered species, based on the existing conditions and ecological 
22 values of these resources. 

23 The discussion below describes conditions that will be improved through implementation of CM17. 

24 California has the lowest game: warden-to-population ratio in the nation with fewer than 200 field 
25 wardens for the eht!re state. Illegal harvest is thought to have substantial effects on sturgeon 
26 populations, particularly wli:{te sturgeon (Beamgsderfer et al. 2007). Illegal harvest of juvenile and 
27 adult Chinook salmon aild steelhead in the Delta and bays is also common (Delta-Bay Enhanced 
28 Enforcement Program 2007). 

/,, 

29 The Delta-Bay Enhanced Enforcement Program 
30 provides a 10-warden squad formed specifically to increase enforcement on poaching of 
31 anadromous fish species in The program is funded by water contractors 
32 through the Delta Fish Agreement. The BDCP Implementation Office will contribute directly to this 
33 existing program by expanding its size to improve enforcement against poaching of covered species. 
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3.4.18.2 Implementation 

3.4.18.2.1 Required Actions 

3 The BDCP Implementation Office will provide funds to DFG to hire and equip 17 additional game 
4 wardens and five supervisory and administrative staff in support of the existing field wardens 
5 assigned to the Delta-Bay Enhanced Enforcement Program. These staff increases will be supported 
6 for the duration of the BDCP 
7 

8 3.4.18.2.2 Monitoring and Adaptive Management 

9 Refer to Section 3.6, Adaptive Management and Monitoring Program, for>a discussion of monitoring 
10 and adaptive management measures specific to this conservation measure. The Implementation 
11 Office will coordinate with DFG to adjust enforcement strategies and funding{evels through the 
12 BDCP adaptive management process as appropriate based on review ofQelta-Bi:lyEnhanced 
13 Enforcement Program annual reports. 

14 

15 
16 
17 

18 
19 
20 

21 
22 
23 
24 

25 
26 

3.4.7 Conservation Measure 18 Conservation Hatcheries 

Under CM18 Conservation Hatcheries, the BDCP. Implementation Office will establish new, and ,, 
expand existing, conservation propagation prog:rams for delta and longfin smelt. The BDCP 
Implementation Office will support two programs. 

The development of a delta and longlin smelt conseryation hatchery by USFWS to house a delta 
smelt refugial population and provide a source of delta and longfin smelt for supplementation or 
reintroduction, if deemed necessary 6~tqe fish and wildlife agencies. 

The expansion of the refugialpopulation of delta smelt and establishment of a refugial 
population oflongfin sin~ltat the University of California (UC) Davis Fish Conservation and 
Culture Laboratory, to serve ~sa population safeguard in case of a catastrophic event in natural 
habitat. 

27 on covered 
28 be avoided or minimized. Refer to 
29 Section 3.6, Adaptive Management and Monitoring Program, for a discussion of monitoring and 
30 adaptive management measures specific to this conservation measure. 

31 3.4.7.1 Purpose 

32 The primary purpose of CM 18 is to meet or contribute to biological goals and objectives as identified 
33 in Table 3.4-21. The rationale for each of these goals and objectives is provided in Section 3.3, 
34 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
35 management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation 
36 Office will address scientific and management uncertainties and help to ensure that these biological 
37 goals and objectives are met. 
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1 Table 3.4-21. Biological Goals and Objectives Addressed by CM18 Conservation Hatcheries 

Biological Goal or Objective How CM18 Advances a Biological Objective 

Goal DTSMl (Abundance): Increased spawning success and improve the survival of adult and juvenile delta 
smelt. 

Objective DTSM1.1 (Growth and Health): Achieve The creation and expansion of refugial hatchery 
a fall mean body length increase of at least 2 mm populations of delta and longfin smelt will ensure ex 
longer than existing conditions in December as situ conservation of these species, which will 

I 
collected in Fall Mid water Trawl (62 mm vs. 60 mm contribute to ensuring their continued existence-sf 
fork length) within 15 years of BDCP c;. -.-
implementation. 

Goal LFSM1 (Abundance): Increase abundance of longfin smelt within 15 years of BDCP implementation. 

Objective LFSM1.1 (Abundance): Achieve an The creation and expansion of refugial hatchery 
annual average of the abundance indices from populations of delta and Iongfin;smelt will ensure ex 
1987to 2000 per year, within 15 years of BDCP situ conservation of these species, which will 

I 
implementation. contribute to >U.ilrtt; >~ continued existence-sf 

c; 
"""' 

Objective LFSM1.2 (Resilience): During wet years, The creationafld expansion ofrefugial hatchery 
achieve a Fall Midwater Trawl abundance index ;::: the populations of delta and longfin smelt will ensure ex 
abundance index predicted based on regression of situ co~servatlofi of these species, which will 

I 
prior (1987 -2000) longfin abundance and outflow. eontt:ibuteto ensurtng.Jheir continued existence-sf 

.; ~-~ """ f;,.Jc ., 'I: 

Objective LFSM1.3 (Survival): Increase survival of The creation and expansion of refugial hatchery 
longfin smelt larvae immediately following yolk-sac populations of delta and longfin smelt will ensure ex 
absorption within 15 years of BDCP implementation. situ conserVation of these species, which will 

I 
contribute to ensuring their continued existence-sf 
~hac. h; A rmuwnrl f:ch cnnr;, .c 

2 

3 3.4.18.3 Problem Statement 
""~ 

4 For descriptions ofthe ecological Values and current condition of delta and longfin smelt in the Plan 
5 Area, see Chapter 2, Existing CanditiorJ:s, and Section 3.3, Biological Goals and Objectives. 
6 Section 3.3,BiYJfogical Goals dnd£Jbjectives, also describes the need for conservation hatcheries as a 
7 component of the conservlittion strategies for covered species, based on the existing conditions and 
8 ecological values of these resources. 

9 The.dtscussionbelow describes conditions that will be improved through implementation ofCM18. 

10 The decline of delta smelt has prompted listings under both federal=="'-=""-"'""'-"~=""-'-="'"-=~ 
11 and the C.i;llifornia Endangered Species USFWS determined that delta smelt warranted 
12 listing as a threatened species under the effective April 5, 
13 1993. Thelisting decision was based on a substantial reduction in delta smelt abundance in the Bay-
14 Delta estuary in a variety of fishery sampling programs, threats to its habitat, and the inadequacy of 
15 regulatory mechanisms to protect delta smelt. The delta smelt was listed as a threatened species 
16 under the on December 9, 1993. On April 7, 2010, USFWS 
17 ruled that a change in status from threatened to endangered was warranted but precluded by other 
18 higher-priority listing actions (75 Federal Register~17667). On March 4, 2009, the California 
19 Fish and Game Commission reclassified the delta smelt as endangered under CESA. 
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Populations of both delta and longfin smelt have experienced dramatic declines in recent years 
(Interagency Ecological Program 2008a, 2008b). Although a variety of stressors are suspected, there 
is still no clear understanding of why these populations have declined (Interagency Ecological 
Program 2008a, 2008b). There is evidence that delta smelt continue to decline and that very low 
population size could result in an Allee effect (i.e., the reproduction and survival rates of individuals 
from low populations increasing with population density), causing an even more rapid decline of the 
species due to factors unique to small populations (Mueller-Solger 2007). As a result, the risk of 
extinction of delta smelt is hypothesized to be increasing. Longfin smelt abundance has followed a 
similar trend to delta smelt (Interagency Ecological Program 2008a, 2008b). 

Implementation of CM 18 would help to reduce the risk of extinction of both species. Artificial 
propagation and maintenance of refugial populations of delta and longfinsmelt are expected to 
provide the following benefits. 

Provide a safeguard against the possible extinction of delta and/or longfin smelt by maintaining 
a captive population that has genetic variability reflecting that of wild populations (Lande 1988; 
Hedrick et al. 1995; Sveinsson and Hara 1995; Carolsfeld 1997; Sorens'en.1998; Hedgecock et al. 
2000; Kowalski et al. 2006; Turner et al. 2007; Nobriga and Feyrer 2008; Turner and Osborne 
2008; Clarke pers. comm.; Essex Partnership 2009). 

Improve the knowledge base regarding threats to an~ m<I.Jlagement of delta and longfin smelt by 
providing an opportunity to study the effects of various.stre:&sors on these species in a 
controlled environment using hatchery-reared specimens insf~ad of wild caught individuals. 

Establish a source population that can be used to suppletnent delta and longfin smelt 
populations naturally propagated in the wild (Lande l988; Deblois and Leggett 1991; Sveinsson 
and Hara 1995; Carolsfeld 1997; Sorer:se~ 1998; Flagg et al. 2000; Richards et al. 2004; 
Kowalski et al. 2006; Purchase etaL 2007; N_?briga 2008; Clarke pers. comm.). Such a 
supplementation, combined with eff~ctive habitat restoration and other measures to improve 
conditions in their natural environment1 can contribute to achieving self-sustaining population 

"0 ,, 

levels in the wild. 

3.4.18.4 lmplementatiort 

3.4.18.4.1 Required Actions 

30 The new facility propos~d by USFWS will house genetically managed refugial populations of delta 
31 andlongfin smelt (Clarlie 2008). The facility will provide fish to supplement populations in the wild 
32 and provide fish stocks for reintroduction, as necessary and appropriate. State-of-the-art genetic 
33 management practices will be implemented to maintain close genetic variability and similarity 
34 between hatchery-produced and natural-origin fish. The facility will be designed to also provide 
35 captive propagation of other species, if necessary, in the future. Due to space limitations, the facility 
36 as planned will consist of two sites: a science-oriented genetic refuge and research facility on the 
37 edge of the Sacramento River, and a larger supplementation production facility nearby (Clarke pers. 
38 comm.) (Figure 3.4-20). The facility will discontinue housing refugial populations of delta and 
39 longfin smelt only when these species achieve recovery as defined by USFWS. The specifications and 
40 operations of this facility have not been developed. Additional permitting and environmental 
41 documentation will be needed to implement this conservation measure once facility designs and 

42 funding are available.~~~~'-'±~""-"~~~~~""-"~~~~~~~~~~~~~~ 
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2 

Conservation Strategy Chapter 3 

3 The UC Davis Fish Conservation and Culture Laboratory is in need of additional space and funds to 
4 expand the refugial population of delta smelt and establish a refugial population oflongfin smelt. 
5 The Fish Conservation and Culture Laboratory and the Genomic Variation Laboratory at UC Davis 
6 are and will be the primary entities developing and implementing genetic management of the delta 
7 smelt refugial population from 2009 through 2015 or longer, and may then play a secondary role by 

8 keeping a back-up population(s). ~~~~~=~~~"-==~~=-'"""-'~~"'"""'~:....=~~=~ 
9 

10 

11 At both facilities, genetic management practices will be implemented tomaintain geneticd.iversity 
12 comparable to that of natural-origin fish, minimize genetic adaptation to captivitY, minimize mean 
13 kinship, and equalize family contributions. Furthermore, genetic in.hnitoring of populations in the 
14 wild will minimize risks such as genetic swamping from the hatchery population, reduction in 
15 effective population size, and changes in the census population-to-breeder popul;)_tion ratio over 
16 time. 

17 The BDCP Implementation Office will enter into binding memoranda of agreement or similar 
18 instruments with USFWS and UC Davis. If and wh:eft populatio}ls of these species are considered 
19 recovered by USFWS, the Implementation Office will terminate fut;tding for the propagation of the 
20 species and either fund propagation of a different BDCP covered fish species, if necessary and 
21 feasible, or discontinue funds to this conservation measure and reallocate them to augment funding 
22 other of conservation measures identified in coordination with the fish and wildlife agencies 
23 through the BDCP adaptive management pro~ess. 

24 3.4.18.4.2 Monitoring and Adaptive Management 

25 Implementation of this conservation measure by the BDCP Implementation Office will be informed 
26 through effectiveness monitoring that will be conducted for this conservation measure as described 
27 in Section 3.6,AdafttiveMana{Jemeirtand Monitoring Program. Based on review of performance and 
28 effectiveness monitoring results in USFWS and UC Davis annual reports, the Implementation Office, 
29 in coordination with fis"ffand wildlife Agencies and UC Davis, will adjust funding levels, hatchery 
30 operations, or other reJated aspects of the conservation measure in a matter that will improve the 
31 performance and/or biological effectiveness of the program through the BDCP adaptive 
32 mari;:tg;ement proc;ess. Such changes would be incorporated in subsequent annual work plans. 

33 3.4.19 Conservation Measure 19 Urban Stormwater Treatment 

34 Under CM19 Urban Stormwater Treatment, the BDCP Implementation Office will provide a 
35 mechanism for implementing storm water treatment measures that will result in decreased 
36 discharge of contaminants to the Delta. These measures will be focused on urban areas. 

37 3.4.19.1 Purpose 

38 The primary purpose of CM 19 is to meet or contribute to the biological goal and objective as 
39 identified in Table 3.4-22. The rationale for this goal and objective is provided in Section 3.3, 
40 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
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1 management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation 
2 Office will address scientific and management uncertainties and help to ensure that these biological 
3 goals and objectives are met. 

4 Table 3.4-22. Biological Goals and Objectives Addressed by CM19 Urban Stormwater Treatment 

5 

6 
7 

8 
9 

10 

11 
12 
13 

14 
15 
16 
17 

18 
19 

20 
21 
22 

23 

I 

Biological Goals or Objective How CM19 Advances a Biological Objective 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.5: Promote water quality Reduction of pollutant loads in stormwater discharges 
conditions within the Delta that help restore will reduce a substantial source dfnon"j:lpint source 
native fish habitat. pollutant loading in -1-l-arDelt;l. tributary watersheds. 

Reducing the amount of pollution in stormwater runoff entering Delta wat~~ays will benefit 
covered fishes through the following mechanisms. 

Increasing aquatic productivity, which will support foodabundan~e for splittail, delta and 
longfin smelt, steelhead, and Chinook sah:non (all races) (Essex 
Partnership 2009). 

Reducing loads of pesticides and herbicide~, which canbe t~~ic to fhe invertebrates and 
phytoplankton (Amweg et al. 2006; Westoh et. al. 2005} that form the base of the food web or 
are important prey species for covered fish species. 

Reducing sublethal effects (behavior, tissue and organ d<tmage, reproduction, growth, and 
immune) of toxic contaminantS metals and pesticides), which will improve the health 
of splittail, delta and longfin sihelt, steelhead, and Chinook salmon (all 
races). 

Reducing pyrethroidsand other chemicals from urban and stormwater, which will improve the 
health of covered fish species (Westen and Lydy 2010). 

DRERIP analysis indicate that actions to reduce the amount of pollution in stormwater runoff 
entering Delta waterways willbe of high benefit to delta smelt, white sturgeon, steelhead, and 
Chinooksalmon (DRERIP.2009): 

3.4.19.2 Problem Statement 

24 For descriptions df.tlle ecological challenges and current condition of storm water runoff in the Plan 
25 Area, see Chapter 2, Existing Conditions, and Section 3.3, Biological Goals and Objectives. Section 3.3, 
26 Biological Goals and Objectives, also describes the need for storm water runoff management as a 
27 component of the conservation strategies for natural communities and associated covered species, 
28 based on the existing conditions and ecological values of these resources. 

29 The discussion below describes conditions that will be improved through implementation of CM19. 

30 Stormwater runoff is a leading source of water pollution in the United States and is a large 
31 contributor to toxic loads present in the Delta (Weston et al. 2005; Amweg et al. 2006; Werner et al. 
32 2008). As storm water runoff flows to the Delta, it accumulates sediment, oil and grease, metals (e.g., 
33 copper and lead), pesticides, and other toxic chemicals. Unlike sewage, stormwater is often not 
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1 treated before discharging to surface water. Despite stormwater regulations limiting discharge 
2 volumes and pollutant loads, many pollutants enter Delta waterways. Of particular concern for fish 
3 species is the overuse of pesticides, some of which can have deleterious effects on the aquatic food 
4 chain (Weston et al. 2005; Teh et al. 2005). Pyrethroid chemicals used as pesticides on suburban 
5 lawns are of particular concern, and are a delivered to the Delta system by runoff. These chemicals 
6 at very low concentrations can have lethal effects on low trophic levels of the food chain (plankton), 
7 and mainly sublethal effects on covered fish species (Weston and Lydy 2010). 

8 All major urban centers in the Delta, including Sacramento, Stockton, and Tracy, and multiple 
9 smaller cities must comply with National Pollutant Discharge Elimination System (NPDES) MS4 

10 permits to develop and implement a stormwater management plan or program with the goal of 
11 reducing the discharge of pollutants to the maximum extent practicable under Section 402 (p) of the 
12 Clean Water CM19 will be implemented within the context of these comprehensive 
13 plans. 

14 3.4.19.3 Implementation 

15 3.4.19.3.1 Required Actions 

16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

The BDCP Implementation Office will oversee a program to provide funding for grants to entities 
such as the Sacramento Stormwater Quality Partnership, and/or counties and cities whose 

' . ~ 

stormwater contributes to Delta waterways (hereafter the stormw:ater entities) under NPDES MS4 
stormwater permits, to implement actions from and.in additien to their respective stormwater 
management plans. Proposed actions wlfl be review~cl by technical staff in the BDCP 
Implementation Office or by outside experts,supporting lhe Implementation Office. Projects will be 
funded if the BDCP Implementation Office determines that they are expected to benefit covered 

26 
27 

Examples of stormwater and treatment ~"'-'-~~~~=.!-"-~"-~~~'-A~ 
this program can be found.in the following sources. 

that could be funded by 

28 California Stormwate::r Quality Association stormwater .ee-st-m;:m;:!-I*H'!+e+~-i=-9f'rt4~f'e-t-m~ 
29 handbooks (1993). 

30 State stortnvyater BMP manuals (U.S. Environmental Protection Agency 2012). 

31 National.MenuofStormwater Best Management Practices (U.S. Environmental Protection 
32 Agency200B). 

33 The list of relevant sources will continue to change, and the BDCP Implementation Office will retain 
34 discretion to approve applications proposing use of all known and reasonable treatment 
35 methodologies. Some of the types of actions that could be funded under this conservation measure 
36 include, but are not limited to those listed below. 

37 Constructing retention or irrigation holding ponds for the capture and irrigation use of 
38 stormwater. 

39 Designing and establishing vegetated buffer strips to slow runoff velocities and capture 
40 sediments and other pollutants. 
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1 Designing and constructing bioretention systems (grass buffer strips, sand bed, ponding area, 
2 mulch layer, planting soil, and plants) to slow runoff velocities and for removal of pollutants 
3 from stormwater. 

4 Constructing stormwater curb extensions adjacent to existing commercial businesses that are 
5 likely to contribute oil and grease runoff. 

6 Establishing stormwater media filters to remove particulates and pollutants, such as that 
7 located at the American Legion Park Pump Station in Stockton. 

8 Providing funds for moisture monitors to be installed during construction o.f sprinkler systems 
9 at commercial sites that will eliminate watering when unnecessary. 

10 Providing support for establishment of onsite infiltration systems in lieu of new storm drain 
11 connections for new construction, such as pervious pavement in place of asp'tlalt and" concrete in 
12 parking lots and along roadways, and downspout disconnectioJJ.s to redirect roof water to beds 
13 of vegetation or cisterns on existing developed properties, includin~ residential. 

14 The BDCP Implementation Office will enter into binding memoranda .. of agfeement or 
15 similar instruments with stormwater entities receivinggrants under this conservation measure to 
16 ensure that their project is implemented. Individual stormwater .. entities will be responsible for 
17 conducting the monitoring necessary to assess the effectiveness of BDCP-supported elements of 
18 their stormwater management plans. The BDCP.Implerriehtatiort Office, in coordination with the fish 
19 and wildlife agencies, will determine the effectiveness of st6rmw<lter pollution load reduction 
20 activities in achieving covered fish species benefits(Section 3.6,Adaptive Management and 
21 Monitoring). 

22 3.4.19.3.2 Timing and Phasing 

23 This conservation measur~ would be in effect over the 50-year BDCP period. The BDCP 
24 Implementation Office win advertise .. and promote this grant program to ensure that the first awards 
25 are made within two years of Planimplementation, assuming qualified projects are considered. 
26 Allowing a reasonable time forproje.ct design and implementation, the first stormwater treatment 
27 measures would likely Be tn place a rhinimum of 5 years from the beginning of BDCP 
28 implementation. 

29 3.4.19.3.3 Adaptive Management and Monitoring 

30 Thelmplementatipn Office will provide ongoing review of monitoring, progress, and other relevant 
31 reports from the sformwater entities related to the effectiveness CM19 for reducing contaminant 
32 loads rn st!)rmwater runoff. The Implementation Office will coordinate with the stormwater entities 
33 to adjust storm water pollution reduction strategies and annual funding levels through the BDCP 
34 adaptive management process as appropriate based on review of results of effectiveness monitoring 
35 and stormwater agency monitoring and other relevant reports. 

36 The BDCP Implementation Office will use results of effectiveness monitoring to determine if 
37 reducing stormwater pollution loads results in measurable benefits to covered fish species and to 
38 identify adjustments to funding levels, control methods, or other related aspects of the program that 
39 will improve the biological effectiveness of the program. Such changes will be effected through the 
40 BDCP adaptive management process and will be included in the subsequent annual work plans. 
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1 If the results of monitoring indicate that reducing storm water pollution loads does not substantially 
2 and cost-effectively benefit covered fish species, the BDCP Implementation Office, in coordination 
3 with the fish and wildlife agencies, may terminate this conservation measure. If terminated, 
4 remaining funding will be reallocated to augment funding for other more effective conservation 
5 measures identified in coordination with the fish and wildlife agencies through the BDCP adaptive 
6 management process. 

7 The BDCP Implementation Office, in coordination with the fish and wildlife agencies, may 
8 discontinue effectiveness monitoring for this measure in future years if monitoring results indicate a 
9 strong correlation between reduction in storm water pollution loads enteringthe Delta and 

10 responses of covered fish species. 

11 

12 

3.4.20 Conservation Measure 20 Recreational f.Jsers lnva~ive 
Species Program 

13 [Note to Reviewers: This is a new conservation measure, but is based upon prior DRERIP work.] 

14 Under CM20 Recreational Users Invasive Species Program, the BI~CP Implementation Office will fund 
15 actions to reduce nonnative invasive species within the Plan Area .. Funding will be provided to 
16 implement the DFG Watercraft Inspection Progra:tn inthe Nilta, 

17 
18 
19 on covered 
20 species be avoided or minimized. Refer to 
21 Section 3.6,Adaptive ManagementandM{!nitaring Program, for a discussion of monitoring and 
22 adaptive management measures specific tofhi$ conservation measure. 

23 

24 
25 
26 
27 
28 
29 

3.4.20.1 Purpose 

The primary purpose of CM20 is to meet or contribute to biological goals and objectives as identified 
~ '' "' 

in Table 3.4-23. The.rattonale for each of these goals and objectives is provided in Section 3.3, 
Biological Go~ls_ pnd Objectives. Through effectiveness monitoring, research, and adaptive 
manageQ1ent (Sect{on 3.6, Adaptive Management and Monitoring Program), the Implementation 
Office will address scientific ahd management uncertainties and help to ensure that these biological 
goals and objectives are met. 
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1 Table 3.4-23. Biological Goals and Objectives Addressed by CM20 Recreational Users Invasive Species 
2 Program 

Biological Goals or Objective How CM20 Advances a Biological Objective 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.7: Increase native species diversity CM20 will reduce the introduction and proliferation 
and relative cover of native plant species, and of nonnative plant species and animals in the Plan 
reduce the introduction and proliferation of Area through implementation of tlre DFG Watercraft 
nonnative species. Inspection Program in the Delta .. · 

Goal TPANC1: Tidal perennial aquatic natural community that supports habitats for covered and other native 
species and that supports aquatic food web processes. 

Objective TPANC2.1: Control invasive plants, CM20 will reduce the potential introducti<m of new 
including Brazilian waterweed, Eurasian invasive plant species and the spread of existing 
watermilfoil, and other nonnative plant species that invasive plant speci~s by ensuring that recreational 
adversely affect native fish populations. users of Plan Areavyaters are not transporting and 

introducing or distributing invasive plants via 
watercraft,trailers, or equipme'nt. 

3 

4 CM20 will also provide benefits beyond those spetlfieti as biological goais and objectives. Expected 
5 benefits of CM20 to ecosystems, natural communities, and covered species are described below. 

6 

7 
8 
9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

3.4.20.1.1 landscape Scale 

Cohen and Carlton (1995) recognized 212 introduced species in the San Francisco estuary, of which 
69% are invertebrates, 15% are fish all.fi othet; vertebrates, 12% are vascular plants and 4% are 
protists. A subset of these introduced specie's t;the initial focus of this conservation measure, 
although the list of species addressed will evolve over time in response to new species introductions 
or changes in the distribution and abundance of existing invasive species. 

Two nonnative, invasive clams, Corbiculdjluminea and Corbula amurensis, provide an instructive 
example of the risk ofin:vasive$peciesintroductions to the Plan Area. These clams are efficient filter 
feeders, cornpeti?g Wit:!t nati'(f~ $pedes, such as delta smelt, for food resources (Nobriga and Herbold 
2009). The introdtu;tion efthese dams has substantially reduced the estuary's pelagic productivity 
at all trophjc levels, from phYtoplankton (Jassby et al. 2002 in Nobriga and Herbold 2009) to fish 
(Kimmerer 2002 and 2006 in Nobriga and Herbold 2009). So prodigious is the feeding capacity of 
Corbula that they are able to daily filter up to a dozen times the water column present above them
in areas where the seabed is covered with these invasive clams, all the water in the area passes 
through a clam every 2 hours. Given this unprecedented rate of filtration, it is not surprising that the 
entire food web has been altered. The decline of all plankton-feeding pelagic fishes in the Delta is 
tied to a dramatic shift in the food web. Where most energy and carbon in the system once flowed 
through plankton and fishes, they now flow through the clam. The filter-feeding clam also feeds on a 
number of the same plankton species that serve as key forage for delta smelt and other at-risk 
pelagic fishes. Other invasive bivalves could likewise impair the productivity of Plan Area waters. 
One example is the Quagga mussel (Dreissena bugensis), which has been found in various southern 
California water bodies, but has not yet been found in the waters of the Plan Area. Implementation 
of this conservation measure will reduce the risk of an introduction of the Quagga mussel to the Plan 
Area via recreational watercraft. 
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1 Dense stands of nonnative and ±*l'i:!tltfl-!:;...:a.~ct~±i:!tl'&-¥~~~t-H*+ 
2 fFAV} are thought to reduce local flow rates and cause suspended solids to precipitate out of the 
3 water column, resulting in a localized reduction in turbidity levels (Grimaldo and Hymanson 1999). 
4 This reduced turbidity has several consequences for covered species, described below. Further, 
5 nonnative aquatic vegetation can spread quickly, outcompeting some native aquatic vegetation and 
6 reducing the habitat suitability for covered fish species. These impacts have already been caused in 
7 the Plan Area by several invasive plants, specifically water-hyacinth and Brazilian waterweed 
8 (discussed in greater detail in CM13 Invasive Aquatic Vegetation Control). Recreational watercraft 
9 are a primary vector for the introduction and spread of aquatic invasive weeds, sb this measure will 

10 also help to reduce the risk of that occurrence. 

11 Funding for the implementation of the California Aquatic Invasive Species ManagementJ?lan is 
12 intended to prevent new invasions, minimize effects from established aquatic invasive species, and 
13 establish priorities for actions statewide (California Department of Fish a~d Game 2008). This 
14 conservation measure will contribute toward achieving biologicalobJective L2.10 by directly 
15 contributing toward the reduction in the introduction and proliferation ofnonnati'(e species. 

16 3.4.20.1.2 Natural Communities 

17 Invasive SA V and FA V species com pete with nativ~ ctquaticV:.~getatioh: and create habitat for other 
18 invasive species such as introduced predatory fish. For eocample, Brazilian waterweed grows in 
19 dense stands along the margins of channels and across shallow bays and restricts juvenile fish 
20 access to shallow water habitat. It also reduces w~tervelocity, resulting in lower levels of suspended 
21 matter in the water column, which increases water cfarity ~nd produces better hunting conditions 
22 for nonnative ambush predators such as bass and sunfish (Nobriga et al. 2005; Brown and Michniuk 
23 2007). Eurasian milfoil also grows in dense staJ;'ldS and reportedly can out-compete native plants 
24 through shading; it also provides habitat for no:nna.tive ambush predators. 

25 Invasive aquatic plants such ~s Brazilian waterweed and hydrilla (Hydrilla verticillata; not yet 
26 known to occur in the Deltal_areoften {ragmented and spread by boats and trailers moved between 

"' 27 watersheds (Mills et al. 1995). CoMrollin:g the introduction of such invasive aquatic plant species, or 
28 the further spread of any eJ{isting nonnative aquatic plant species, would thereby benefit aquatic 
29 natural communities 'in the Plan Area. 

30 At the nJtural comrrmnity level this conservation measure will contribute to achieving biological 
31 Objective TPANC2.1, arid contribute toward the control of nonnative plants that adversely affect 
32 native.fish populations by reducing the introduction of new nonnative plants and the proliferation of 
33 existing nonnative plants. 

34 3.4.20.1.3 Covered Species 

35 As mentioned previously, invasive aquatic plants and animals that will be addressed by this 
36 conservation measure affect covered fish species in several ways, from reducing the expansion of 
37 habitat that may be suitable for predators to reducing primary and secondary productivity and the 
38 subsequent increase in the availability of food resources to covered fish species. Dense patches of 
39 invasive SAV and FAV physically obstruct covered fish species' access to habitat and may cause 
40 reduced turbidity in the water column, which impairs the predator avoidance abilities of delta and 
41 longfin smelt. These stands of SAV and FAV also provides relatively high-quality habitat for 
42 nonnative piscivores such as larval and juvenile centrarchids (Brown and Michniuk 2007; 

Bay Delta Conservation Plan 
Administrative Draft 

3-171 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047378-00181 



Note to Reader: This is a revised working draft prepared by the BDCP consultants.-_This document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Conservation Strategy Chapter 3 

1 Interagency Ecological Program 2008a). The introduction of nonnative aquatic animals, such as 
2 Corbula, substantially reduced the estuary's pelagic productivity at all trophic levels, from 
3 phytoplankton (Jassby et al. 2002 in Nobriga and Herbold 2009) to fish (Kimmerer 2002 and 2006 
4 in Nobriga and Herbold 2009) and it may be that other nonnative aquatic animals such as Corbicula 
5 also reduce the estuary's productivity. 

6 The introduction of additional nonnative aquatic species, such as the Quagga mussel, could have 
7 further adverse effects on covered fish species and other native aquatic species. Introductions of 
8 new nonnative aquatic species may further increase pressure on covered fish species and may also 
9 reduce the likelihood of achieving some BDCP biological goals and objectives. For example, to 

10 benefit many of the covered fish species, significant creation, restoration, and enhancement of 
11 natural communities will be implemented with the intention of increasing primary productivity in 
12 the Plan Area to achieve specific biological objectives. The introduction 'ofa new :nonnative aquatic 
13 species could impair the effectiveness of such restoration actions. Implementation of the DFG 
14 Watercraft Inspection Program in the Delta and the California Aquaticlnvasive Species Management 
15 Plan will reduce the risk of an inadvertent introduction of a nonnative aquatic species in the waters 
16 of the Plan Area, as well as reduce the risk of proliferationofexisting nonnativ-e aquatic species in 
17 the Plan Area. As such, these actions will contribute toW:~rd the success :of the BDCP biological goals 
18 and objectives outlined in Section 3.3, Biological Goals and lJbit;Ctives,_ 

19 3.4.20.2 Problem Statement 

20 For descriptions of the ecological implications and current condition of aquatic invasive species that 
21 have been introduced in the Plan Area, see Chapter 2, &xistihg Conditions and Section 3.3, Biological 
22 Goals and Objectives. Section 3.3, BiologicalGoals and ObjeCtives also describes the need for a 
23 program to address the introduction ofittvasiv¢ species by recreational users as a component of the 
24 conservation strategies for the tidal pet(;!nnial aquatic natural community and associated covered 
25 species, based on the existing conditions and ecological values of these resources. 

' 
26 The discussion below describes conditi<ms that will be improved through implementation of CM20. 

27 Invasive SAV and FAV ar~ thoU:ght to adversely affect the Delta ecosystem by providing habitat for 
28 nonnative predators ofcoveredflsh species (Brown 2003; Nobriga et al. 2005), reducing food 
29 abundance a~d feMing a~ility of covered fish species by reducing light and turbidity (Brown and 
30 Michniuk~007), ancl impairing access to rearing habitat for juvenile salmon and splittail 
31 (InteragencyEcologicar~program 2008a). 

32 Although the historical extent of native SAV and FAV in the Delta ecosystem is unknown, invasive 
33 SAV and FAV species have colonized large areas of the Delta (Brown 2003; California Department of 
34 Fish and Game 2008; Ustin et al. 2008). Of 55,000 acres of the Delta surveyed in 2007, SAV was 
35 estimated to cover between 5,500 and 10,000 acres (10 to 18%) (Ustin et al. 2008). IAV continue to 
36 expand into a greater proportion of channels and new areas (Interagency Ecological Program 
37 2008b). Brazilian waterweedf forms monodominant stands and is by far the dominant species in 
38 mixed stands, although the SAV vegetation frequently contains a mixture of three other invasive, or 
39 potentially invasive, nonnative species: curlyleaf pondweed (Potamogeton crisp us), Eurasian 
40 watermilfoil (Myriophyllum spicatum), ~nd Carolina fanwort (Cabomba caroliniana) (Ustin et al. 
41 2008-j.; Santos et al~ 2011). The most widespread nonnative FAV species, water hyacinth (Eichhornia 

42 crassipes), was introduced into the Delta over 100 years ago, and severe infestations were present 
43 by the 1980s. 
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Conservation Strategy Chapter 3 

1 3.4.20.3 Implementation 

2 3.4.20.3.1 Required Actions 

3 The BDCP will provide funding to implement the DFG Watercraft Inspection Program in the Delta, 
4 which will establish a basic inspection and cleaning checklist for watercraft and a certificate 
5 program under which all boats and trailers entering Delta waterways will be required to be 
6 inspected and, if free of standing water and organisms, would be given a 7 -day certificate. Boats with 
7 standing water or organisms will be denied entry to Delta waterways and the boa.towners will be 
8 required to clean, empty, and dry their watercraft and remove any organisms abd standing water 
9 that may be present. If organisms are present, the boat owners may be issueda citation and fined. 

10 California law makes it illegal to transport nonnative species, even if done unintentionally. Boats will 
11 be required to be reinspected prior to being permitted to enter Delta wiiterways. Multiple inspection 
12 stations will be established along major driving routes throughoutthe Delta.DFG will work to 
13 educate the public on inspecting and cleaning watercraft and identifying nonnative bivalves, 
14 particularly Quagga and zebra mussels. The "Don't Move A Mussel!" campaign is 'an example of a 
15 public education program in widespread use in westernstates. Cleanlngboats,trailers, equipment, 
16 bilge and other exposed surfaces should be done away from a waterway and with high-pressure hot 
17 water, preferably 140 op at the hull, or around 155 op at the nozzle,whichyvill kill the mussels 
18 
19 
20 

21 This measure will complement efforts des.cribed under CM13 Invasive Aquatic Vegetation Control, 
22 but will be focused on the inspectfon of watercraft entering the Delta waters and preventing the 
23 introduction of new or proliferation ofeidsting invasive species, with emphasis on nonnative 
24 animals such as the Quagga mussel aird,the zebra .. mussel. 

25 3.4.21 Conservation Measure 21 Nonproject Diversions 

2 6 [Note to Reviewers: This is a new conservation measure, but is based upon prior DRERIP work. 

27 Under CM21 NonprojectDiversitm.s, the BDCP Implementation Office will provide funding for actions 
28 that will minimize t~e pofential for entrainment of covered fish species associated with operation of 
29 nonprojectdiversions. Non-project diversions are here defined as diversions of the natural surface 
30 waters in the Plan Area for purposes other than meeting SWP jCVP water supply needs; most 
31 non~roje.ctdiversi{:)nS serve agricultural needs or provide water for waterfowl rearing areas. This 
32 action is anticipated to reduce incidental take of all covered fish except lamprey& (which are not 
33 known to. 15e affecled by this stressor) by entrainment or impingement, and also to improve Delta 
34 ecosystem health by reducing the diversion of plankton and other nutritional resources into 
35 non project diversions, thereby benefiting all covered fishes. 

36 Additionally, many of these unscreened diversions will be removed as a result of BDCP restoration 
37 activities, which will eliminate the need for many existing diversions by transforming cultivated 
38 lands into protected natural community types (CM3 Natural Communities Protection and 
39 Restoration). The number and size of the diversions that will be eliminated are not precisely known 
40 because the affected parcels have not yet been identified and moreover, some existing diversions 
41 may be remediated before being incorporated into the BDCP preserve system. Diversions removed 
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Conservation Strategy Chapter 3 

1 via restoration activities are included in the overall diversion remediation commitment specified 
2 below in Section 3.4.22.3, Implementation. 

3 
4 
5 a description of measures that will be implemented to ensure that effects"'-"-=,-
6 be avoided or minimized. 

7 3.4.21.1 Purpose 

8 The primary purpose of CM21 is to meet or contribute to biological goals andobjectives as identified 
9 in Table 3.4-24. The rationale for each of these goals and objectives is proVided in Secf:!on 3.3, 

10 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive' 
11 management (Section 3.6, Adaptive Management and Monitoring Program), the Implementation 
12 Office will seek to address scientific and management uncertainties and help to advance these 
13 biological goals and objectives. Y!!-,6.,!->A!+H--atl~.f!.ee-ti~~ats-a±=~-G-<~fe€G¥~W...f'e~*'+a:H~~+&tl-l'l-g-
14 
15 

16 Table 3.4-24. Biological Goals and Objectives Addres$ed by CM2l Nonproject Diversions 
. '%, 

Biological Goals or Objective ~- How ~!VJ21 Advances a Biological Objective 

Goal L2: Ecological processes and conditions that sustain and reestablish natural communities and native 
species. 

Objective L2.10: Increase the abundance and Remediatio~ef non project diversions reduces the 
productivity of plankton and invertebrate potential for covered fish prey organisms to be diverted 
species that provide food production for'cQyerea into waters where they no longer support covered fish 
fish species in the Delta waterways. ·········· specb~s productivity. 

Goal L3: Capacity for movement of native organisms and genetic exchange among populations necessary to 
sustain native fish and wildlife species in the Plan Area. 

Objective L3.3: Support the movement of lar~l:d Remediation of nonproject diversions reduces the 
and juvenile life stages of native fish specie~ to potential for fish to be diverted to unsuitable or lethal 
downstream rearinghabitats. waters. 

Goal L4: Reduce mortality of covered species in the Plan Area. 

Objective L4:1: Avoid and minimize adverse Remediation of nonproject diversions is anticipated to 
effects on coveredspecies resulting from BDCP reduce incidental take of covered fish species. 
covered activities. 

Objective L4.4:Reduce entrainment, Remediation of non project diversions can avoid or 
impingement, and salyage losses of covered fish minimize entrainment and impingement, reducing 
species. mortality of covered fish attributable to these causes. 

I 
Note: r.. :~" rl f; -h r ''" ,] oioals and objectives related to increasing abundance by 
reducing 

-., 
·are iriPntifiPrl for all fish species. For all fish species except lampreys-, those goals and 

objectives would also be supported by this conservation measure, by the same rationale stated above for 
Objective L4.4. 

17 

18 CM21 will also provide benefits beyond those specified as biological goals and objectives. All 
19 benefits and goals are described in more detail below. 
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Conservation Strategy Chapter 3 

1 3.4.21.1.1 

2 Remediation of nonproject diversions is anticipated to increase food availability for delta and 
3 longfin smelt (Lund et al. 2007, 2008), green sturgeon (Nilo et al. 2006; Wanner et al. 2007), white 
4 sturgeon (Brannon et al. 1985; Buddington and Christofferson 1985; Muir et al. 2000), splittail, 
5 Chinook salmon (all races), and steelhead through reduced entrainment of phytoplankton and 
6 zooplankton from the Delta. 

7 Remediation of nonproject diversions is also anticipated to reduce entrainment mortality by 
8 non project diversions of covered fish species, including larval and juvenile delta and longfin smelt 
9 (Cook and Buffaloe 1998; Nobriga et al. 2004), juvenile green (Cook and Buffaloe 1998; 

10 Nobriga et al. 2004) and white sturgeon (Cook and Buffaloe 1998; Nobriga et al. 2004)~ juvenile 
11 splittail (Young and Cech 1996; Sommer et al. 1997, 2007; Cook and Buffaloe 1998; Moyl@ et al. 
12 2004; Nobriga et al. 2004; Matica and Nobriga 2005), and fry and juvenile C;hirrook salmon (all 
13 races) and steelhead (Cook and Buffaloe 1998; Nobriga et al. 2004J. 

14 3.4.21.1.2 Covered Species 

15 and objectives related to increasing abundance by 
16 reducing For aii:fishsp€t;:,ies ext;:ept lampreys-, those goals 
17 and objectives would be supported by this conserVation measure, by the same rationale stated 

18 aboveror·~~~~£~~~~~~~~~~· 

19 3.4.21.2 Problem Statement 

20 For descriptions of the ecological implications and curreirf condition of nonnative predators in the 
21 Plan Area, see Chapter 2, Existing Conditions, .and Section 3.3, Biological Goals and Objectives. 
22 Section 3.3, Biological Goals and Objectives, also describes the need for nonproject diversion 
23 management as a compone:qt of th~ cons'ervation strategies for natural communities and associated 
24 covered species, based on the ~xisting conditions and ecological values of these resources. 

25 The discussion beiowciescrioes conditions that will be improved through implementation ofCM21. 

26 The projecta~:e~ includes approximately 2,589 nonproject diversions (Figure 3.4-21). The majority 
27 divert water to agri~ulturalfields between April to August, depending on the crop. This diversion 
28 timing at le;1st partially overlaps with the presence of many covered species in the Delta. Over 9 5% 
29 of these water diversions are not screened to reduce fish entrainment (Herren and Kawasaki 2001). 
30 There is potential for significant entrainment of fish (Hallock and Van Woert 1959 as cited in Moyle 
31 and White20P2). Um.ited studies indicate that screens over such diversions have been at least 99% 
32 effectivetn reducing fish entrainment into them, even for larval fish less than 25 millimeters long 
33 (Nobrigaetal. 2004). 

34 The non project diversions are primarily associated with low salinity and freshwater aquatic 
35 habitats. Some diversions are associated with habitat used by all covered fish species, so benefits 
36 potentially accrue to all species. The relative benefits are likely to vary with respect to local 
37 abundance of each covered fish population, with larger benefits to larval and juvenile life:.-history 
38 stages that have low swimming velocity andjor a propensity to move with the flow vector. 

39 The entrainment risk associated with unscreened diversions in the Central Valley has been 
40 recognized for many years. In the mid-1990s, the Bureau of Reclamation's ~§t!rt-Htt~tHH=H 

Bay Delta Conservation Plan 
Administrative Draft 

3-175 
February 2012 

ICF 00610.10 

ED_000733_DD_NSF _00047378-00185 



Note to Reader: This is a revised working draft prepared by the BDCP consultants.-Jhis document is currently undergoing review by the Department of Water 
Resources with input from the Department of Fish and Game, U.S. Fish and Wildlife Service, National Marine Fisheries Service, and U.S. Bureau of Reclamation and 
does not necessarily reflect the position of the state or federal agencies.-Jt is expected to go through several more revisions prior to being released for formal public 
review and comment in 2012. All members of the public will have an opportunity to provide comments on the public draft of a revised version of this document 
during the formal public review and comment period.-_Responses will be prepared only on comments submitted in the formal public review and comment period. 

Conservation Strategy Chapter 3 

1 Anadromous Fish Screen Program was initiated to address this problem, with primary funding 
2 provided through the Central Valley Project Improvement Act (CVPIA) restoration fund, although 
3 that has been augmented on occasion by other Reclamation and CALFED funds. Currently" 
4 Reclamation's Anadromous Fish Screen Program and DFG's Fish Screen and Passage Program are 
5 operated jointly, with participation by Reclamation, USFWS, DFG, NMFS, and DWR. These programs 
6 have thus far implemented over 30 projects addressing unscreened diversions throughout the 
7 Central Valley, with the majority of projects implemented on relatively large diversions along the 
8 mainstem Sacramento River. 

9 

10 
11 
12 
13 
14 
15 

16 

17 
18 
19 

20 
21 
22 
23 
24 
25 
26 

27 
28 

29 

30 

31 
32 

33 

34 
35 
36 

37 

38 
39 

3.4.21.3 Implementation 

remediation of 100 cfs of diversion capacity per year;_, 
met within any 5-yearperiod c;luring theBDCP 

This conservation measure ma-~+-YYJU!.J3.Ctlle 
wfl:.l::l-th is target te-fi.rt'lf'e-~3-H--YIL!Jll...Q£ cL e n1 o r1s tra 

···~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~·This 
remediation rate will be achieved by removal of diversions, which occur asa consequence of 
transfer of cultivated lands into the BDCP preserve system, and also via reme(iiatiop projects to be 
identified and performed in the manner described below. 

3.4.21.3.1 Required Actions 

The BDCP Implementation Office will provide funding allocated to implementation of this 
conservation measure, as detailed in Chapter 8, Implementation CCJsts and Funding Sources. This 
funding will support the following actions. 

Identification and support of a technical team to inventl'lry and prioritize candidate projects. The 
technical team will include representatives of the BDCP Implementation Office, Reclamation's 
Anadromous Fish Screen f?rogram, artd DfG's Fish Screen and Passage Program. Although the 
existing Reclamation and DFG programs focus on achieving benefits to anadromous salmonids, 
the technical team will ~.echarge~to d~velop prioritization criteria that consider potential 
effects on all covered fish S"Recies and that assign highest priority to cost-effective projects that 
maximize ex11ected entrainment reductions. 

Support of all An~dromous Fish Screen Program and Fish Screen and Passage Program 
objectives, inch.t~lingthe following objectives. 

To provide funding and/or technical assistance for fish screen projects. 

rr To co"hduct andassess fish entrainment monitoring at unscreened diversions. 

To support and evaluate screen/diversion related research to help determine the following 
factors. 

Critical factors resulting in fish losses at water diversions. 

Potential lower-cost options for minimizing fish losses at diversions such as the use of 
behavioral devices at some diversions rather than use of more expensive positive 
barrier screens. 

Cost-effective improvements to fish screen design. 

To conduct post-construction monitoring of fish screens to assure the effective operation of 
installed fish screens. 
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2 

3 
4 
5 
6 

Conservation Strategy 

Preparation of annual summary reports describing prior year achievements of supported 
programs. 

7 Based on performance of the Anadromous Fish Screen Program and Fish Screen and Passage 

Chapter 3 

8 Program during the past 20 years, it is likely that the highest priority projects, at least initially, will 
9 address the larger nonproject diversions (more than 100 located along 

10 major channels in the Delta. It is also likely that some smaller diversions w-m be addressed because 
11 of their location in areas hosting relatively large concentrations of covet:~d fish, and that other 
12 diversions will be given higher priority because their timing of operations is conducive to high risk 
13 of incidental take of covered species. For example, diversions operated during the winter have a 
14 higher risk of entraining outmigrant winter-run Chinook salmon than diversions operated only in 
15 the late spring and summer. 

16 The following methods will likely be used to address unscreened diversions. 

17 Removal of individual diversions that have relatiyely large effects on covered fish species. 

18 Consolidation of multiple unscreened diversions to a single or-fewer screened diversions placed 
19 in lower quality habitat. 

20 Relocation of diversions with substantial effects oti covered species from high quality to lower 
21 quality habitat, in conjunction with screening. 

22 Reconfiguration and screening ofindividual.diversions in high quality habitat to take advantage 
23 of small-scale distribution patterns .and beha\tior of covered fish species relative to the location 
24 of individual diversions in the channel. 

25 Voluntary alteration of the daily and seasonal timing of diversion operation. 

2 6 Additional methods may be implemented if the technical team determines it to be appropriate. 

27 This conservatidn measure does not identify specific candidate projects. Typically, after a project 
28 has been identified throughzthe prioritization process, it goes through a multiyear process that 
29 includes key project phases of a feasibility study, preliminary design, final design, and construction. 
30 There. are also st~nificant permitting and environmental compliance requirements that must be met. 
31 Upol). completion ofthe project, the diverter becomes the owner of the constructed facilities and is 
32 solely respo.:tJ.stbl~ for the operation and maintenance of the fish screen. 

33 During conservation measure implementation, working procedures will be similar to those under 
34 the existing Reclamation and DFG programs, whereby program leads develop annual work plans, 
35 which would be reviewed by the BDCP Implementation Office and the fish and wildlife agencies, that 
36 describe activities or capital improvements to be funded by the BDCP over the course of that year. 
37 Reclamation and DFG will each be responsible for implementing their work plan and submitting 
38 reports to the Implementation Office demonstrating that the work plan has been successfully 
39 implemented. Reclamation and DFG will also be responsible for demonstrating the effectiveness of 
40 the funded activities to meet biological objectives. 
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Conservation Strategy Chapter 3 

The BDCP Implementation Office and the fish and wildlife agencies will review the reports prepared 
by Reclamation and DFG to assess program effectiveness and to identify adjustments to funding 
levels, management practices, or other related aspects of the program that will improve the 
biological effectiveness of the program. Such changes will be effected through the BDCP adaptive 
management process and will be included in subsequent annual work plans. 

If program assessments indicate that the Reclamation or DFG fish screen program is not effective in 
achieving its stated objectives of providing benefits to listed species or their habitats, the BDCP 
Implementation Office, in consultation with the fish and wildlife agencies, may terminate support for 
the program. Support will also be terminated either party declines to enter into.a "~emorandum of 
agreement the BDCP Implementation Office. If terminated, remaining funding will be 
deobligated from this conservation measure and reallocated to augment funding for other more 
effective conservation measures in accordance with the BDCP adaptive fn<;lnagement process 
(Section 3.6, Adaptive Management and Monitoring Program). 

3.4.21.3.2 Timing and Phasing 

15 BDCP contributions to funding of this conservation measure would commence ih the first year of 
16 BDCP implementation and would continue through the BDCP term. Expenditure of these funds 
17 would be jointly determined by the BDCP Implementation Office and the. Reclamation and D FG 
18 program. See Chapter 6, Plan Implementation, for details on the timing and phasing of CM21. 

19 3.4.21.3.3 Siting and Design Considerations 

20 Siting and design considerations would be addressed bythe BDCP Implementation Office and the 
21 technical team as described above. 

22 3.4.21.3.4 Adaptive Management and Monitoring 

23 The BDCP Implementation Office may adjust its strategies for selecting diversions to be relocated or 
24 consolidated, modify intake designs, or adjust funding levels through the BDCP adaptive 
25 management process b.ased on monitoring results and other relevant information (e.g., monitoring 
26 and research conduded6y others). If the results of monitoring indicate that screening of non project 
27 diversions does not substantially f:tnd cost-effectively benefit covered fish species, the BDCP 
28 Implementation Office, in coordination with the fish and wildlife agencies, may terminate this 
29 conservationmeasure. 

30 3.4.22 Conservation Measure 22 Avoidance and Minimization 
31 Measures 

32 Under CM22 Avoidance and Minimization Measures, the BDCP Implementation Office will implement 
33 measures to avoid and minimize effects on covered species and natural communities that could 
34 result from BDCP covered activities. The avoidance and minimization measures that will be 
35 implemented through this framework are detailed in Appendix 3.C,Avoidance and Minimization 
36 Measures. These measures will be implemented for covered activities throughout the BDCP permit 
37 term. 
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Conservation Strategy Chapter 3 

3.4.22.1 Purpose 

2 The primary purpose of CM22 is to incorporate measures into BDCP activities that will avoid or 
3 minimize direct take of covered species and minimize impacts torr natural communities that provide 
4 habitat for covered species. This conservation measure helps to satisfy important regulatory 
5 requirements of the ESA and The primary focus of these 
6 avoidance and minimization measures is to avoid or minimize take of individuals of covered species 
7 (i.e., death, injury, harm, or harassment to species) and of high-quality habitat for covered species 
8 that may be affected by covered activities. CM22 will also minimize adverse effects on natural 
9 communities, critical habitat, and jurisdictional wetlands and waters through.outthe Plan Area. 

10 Another important purpose of CM22 is to meet or contribute to the biological goal and objective 
11 identified in Table 3.4-25. The rationale for the goal and objective is provided in Section 3.3, 
12 Biological Goals and Objectives. Through effectiveness monitoring, research, and adaptive 
13 management (Section 3.6, Adaptive Management and Monitoring Piollram), the Implementation 
14 Office will address scientific and management uncertainties and help to e}:'l:sure tllat this biological 
15 goal and objective is met. 

16 Table 3.4-25. Biological Goal and Objective Addressed by CM22 Avoidance and Minimization 
17 Measures 

Biological Goal or Objective "'. How CM22 Advan.tes a Biological Objective 

Goal L4: Reduce mortality of covered species in the Plan Area. 

Objective L4.1: Avoid and minimize The hnplementation Office will conduct planning surveys during 
adverse effects on covered species the site-specific planning process and identify appropriate 
resulting from BDCP covered activities. 

A 
avoidance and minimization measures as described in Appendix 
3.C,flvoidance and Minimization Measures. Projects will be 
designed to aY:oid and minimize effects as described in Appendix 
3.C. Preconstruction surveys and construction-related measures 
Will alsa be implemented, consistent with Appendix 3.C, to avoid 
and minimize effects during construction activities. 

18 

19 3.4.22.2 Problem Statement 

20 Careful design and implementation of covered activities will help avoid take of covered species, but 
21 specific avoiCtan<;e andminimization measures are also required during implementation to fully 
22 meet thi$ requirement. It is the responsibility of the Implementation Office to design and implement 
23 projects in compliance with these measures. The discussion below describes conditions that will be 
24 improved thro~gh implementation of CM22. 

25 ESA (Section 10[a][2][A][ii]) requires that an HCP applicant minimize the impact of take of covered 
26 species to the maximum extent practicable. Additionally, California Fish and Game Code'-"-'~-= 
27 2801(g) describes the NCCP program as providing a planning framework to 
28 avoid and minimize impacts torr wildlife. The species-specific avoidance and minimization measures 
29 meet regulatory requirements for covered species and also contribute to the protection of covered 
30 species as required under California Fish Code Section 2820(b). 

31 Consistent with Section 7(a)(2) of the ESA, the BDCP must ensure that covered activities do not 
32 result in adverse modification of designated critical habitat for federally listed species. Appendix 3.C, 
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Conservation Strategy Chapter 3 

1 Avoidance and Minimization Measures, includes measures that are necessary to ensure that future 
2 restoration projects are designed and covered activities are implemented to avoid adverse 
3 modification of critical habitat. 

4 3.4.22.3 Implementation 

5 3.4.22.3.1 Required Actions 

6 Specific avoidance and minimization measures will be developed for each BDCP project, based on 
7 the comprehensive avoidance and minimization measures described in Appendix 3.C, Avoidance and 
8 Minimization Measures. Identification and implementation of the appropriate avoid~nce and 
9 minimization measures for each project will occur in four phases. 

10 Planning surveys and project planning. Site-specific surveys will bee conducted durihg the 
11 project planning phase to identify natural communities, covered species habitat, and covered 
12 species for which avoidance and minimization measures apply. PtGj~cts will be designed to 
13 avoid and minimize impacts as described in Appendix 3.C, Avoidance an.d M1nimization Measures. 
14 Site-specific surveys and planning for covered activities associated with CM1 Water Facilities 
15 and Operation have been completed, but surveys will be needed prior to implementation of 
16 many other projects. 

17 Pre construction surveys. Biological surveys may be necessary during the months or weeks 
18 prior to project construction, depending on the. results ofthe planning surveys, as specified in 
19 Appendix 3.C, Avoidance and Minimization Measures. Results of the planning surveys will be 
20 used to determine whether additional avoidance arrd.minimization measures would be applied 
21 just prior to or during construction (e.g~, establishing buffers around kit fox dens or covered bird 
22 species nests). Preconstruction surveys may also involve site preparation actions such as 
23 collapsing unoccupied burrews. 

24 Project construction. B~st man~gement practices and other avoidance and minimization 
25 measures will be implemented during project construction as described in Appendix 3.C, 
26 Avoidance and Mintmizatibn Measures. For some activities, as specified in Appendix 3.C, a 
27 biological monitqr wi:tlbe presenho ensure that the avoidance and minimization measures are 
28 effectivelyimplerrie.qted. For ,some species (e.g., California red-legged frog) the biological 
29 monitor will relO'cateTndividuals from the construction area to specified nearby safe locations. 

30 Operation and maintenance. Some of the avoidance and minimization measures described in 
31 Appendix 3J~,Avoidance and Minimization Measures, apply to long-term operation and 
32 maintenance activities, such as operation and maintenance of the water conveyance facilities 
33 ar'ld ongoing covered species habitat enhancement and management. Appropriate measures will 
34 be identified during the project planning phase and implemented throughout the life of the 
35 project.Avoidance and minimization measures applicable to long-term enhancement and 
36 management will be incorporated into site-specific management plans. 

37 

38 

3.4.22.3.2 General Construction-Related Avoidance and Minimization 
Measures 

39 General avoidance and minimization measures will be implemented prior to and during the 
40 construction of the water conveyance facility, construction of utility lines, initiation of restoration 
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1 activities, and the implementation of other covered activities. The measures listed below are 
2 described in detail in Appendix 3.C, Avoidance and Minimization Measures. 

3 Worker awareness training to ensure that personnel on the project sites understand applicable 
4 avoidance and minimization requirements. 

5 Construction monitoring by qualified biologists to ensure that all construction related avoidance 
6 and minimization measures are implemented. 

7 Best management practices to avoid adverse effects such as erosion, sedimentation, 
8 contaminant spills, and encroachment of equipment into adjacent lands. 

9 3.4.22.3.3 Avoidance and Minimization of Adverse Effects on Natural 
10 Communities 

11 The following avoidance and minimization measures will be implemented when construction 
12 activities or other covered activities occur in the vicinity of these natur~Lcommunities, as detailed in 
13 Appendix 3.C, Avoidance and Minimization Measures. 

14 Restore natural communities that are temporarily removed or degraded. 

15 Avoid and minimize adverse effects on wetlands. 

16 Avoid and minimize removal and degradation ofvalleyjfo'othill riparian natural community. 

17 3.4.22.3.4 Avoidance and Minimization of Take of Covered Species 

18 Avoidance and minimization measures specific to each eOvered species or group of covered species 
19 are detailed in Appendix 3.C, Avoid!f»Ce and Mfnimization Measures. The following types of 
20 avoidance and minimization measures will be implemented. 

21 During the design phase for fndividulltl restoration projects, evaluate site-specific conditions and 
22 design the projects to avoid pa;ticularly'sensitive areas (e.g., sandhill crane roost sites) and 
23 incorporate other design measures a;s appropriate to avoid and minimize take of covered 
24 species. 

25 Implem~nt seasonal or timing restrictions for activities in sensitive areas (e.g., to avoid critical 
26 times for nesting or dispersal). 

27 Passivelyor actively relocating individuals out of construction areas. An example of passive 
28 re:location'i:~ the installation of one-way doors on burrowing owl burrows and collapsing 
29 'burrows after verifying no owls are present. 

30 3.4.22.3.S Avoidance and Minimization of Effects on Critical Habitat 

31 During the planning phase for individual tidal restoration projects, tidal restoration will be designed 
32 to avoid areas that are designated as critical habitat for Contra Costa goldfields, vernal pool fairy 
33 shrimp, vernal pool tadpole shrimp, California tiger salamander, California red-legged frog, and 
34 several covered fish species. Measures will also be implemented to ensure that restoration, 
35 enhancement, and other covered activities avoid direct or indirect effects that might adversely 
36 modify critical habitat, as described in Appendix 3.C, Avoidance and Minimization Measures. 
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1 Sommer, T., C. Armor, R. Baxter, R. Breuer, L. Brown, M. Chotkowski, S. Culberson, F. Feyrer, M. 
2 Gingras, B. Herbold, W. Kimmerer, A. Mueller-Solger, M. Nobriga, and K. Souza. 2007. The 
3 collapse of pelagic fishes in the upper San Francisco Estuary. Fisheries 32:270-277 

4 Wanner, G. A., D. A. Shuman, and D. W. Willis. 2007. Food habits of juvenile pallid sturgeon and adult 
5 shovel nose sturgeon in the Missouri River downstream of Fort Randall Dam, South Dakota. 
6 Journal of Freshwater Ecology 22:81-92. 

7 Young P. S., and Cech J. J. Jr. 1996. Environmental tolerances and requirements of splittail. 
8 Transactions of the American Fisheries Society 125:664-678. 

9 3.4.23.22 CM22 Avoidance and Minimization Measures 

10 None. 

11 3.5 Important Regional Actions 
12 [Note to Reviewers: This section has been entirely revised from that presented in the November, 2010 
13 draft BDCP; changes are not shown.} 

14 3.5.1 Introduction 

15 The conservation measures presented in the preceding section comprise a suite of BDCP actions 
16 intended to minimize and mitigate the effect of BDCP c6:vered actions on covered species and 
17 contribute to the recovery of species and natur(ll communities. However, these are not the only 
18 actions that are expected to infl.uenc~e2osyst;eJ.11 health in the Delta. In addition to actions taken 
19 pursuant to overlapping an.d adjacenttegional conservation plans described in Chapter 1, a number 
20 of other foreseeable actions, outside the sca;pe of the BDCP and not within the control of the 
21 Authorized Entities, are lik~ly to have<a substantial influence on the health and recovery of the Delta 
22 natural communiti~s and the:as~ociated species. This section identifies the most important of these 
23 related actions: 

24 Ammonia I6il-d reduction 

2 5 Hatchery genetic manag~ment plans 

26 

27 These actions are described below. 

28 3.5.1.1 Ammonia Load Reduction 

29 3.5.1.1.1 Problem Statement 

30 Ammonia (NH3) and ammonium (NH4+) are common constituents of effluent from wastewater 
31 treatment plants having only primary and secondary treatment processes (Jassby 2008). Twenty-
32 three wastewater treatment plants discharge their effluent in or just upstream of the Plan Area. Of 
33 these, 11 employ only primary and secondary treatments, currently releasing on average 
34 approximately 252 million gallons of effluent into the Delta and Suisun Bay waterways each day. 
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1 Four of the 11 facilities, with a total average daily flow of 29 million gallons per day, have plans to 
2 upgrade to advanced treatment facilities in the near future. The largest wastewater treatment plant 
3 in the Delta, the Sacramento Regional County Sanitation District (SRCSD) wastewater treatment 
4 plant, released an average of 158 million gallons of treated effluent into the Sacramento River per 
5 day during 2001-2005 (Jassby 2008). 

6 Wastewater treatment plants employ primary and secondary treatment processes to meet current 
7 waste discharge specifications in their NPDES permits, which are designed to protect beneficial uses 
8 and meets the U.S. Environmental Protection Agency (EPA) aquatic criteria for ammonia/urn. 
9 However, secondary treatment processes commonly result in discharges of amnnmiajum at levels 

10 that directly or indirectly affect covered fish species in the Delta. Advanced treatment processes, 
11 such as bacterial nitrification or constructed wetlands, can be up to 90%refficient at reducing 
12 ammonia/urn loads in effluent (Wallace et al. 2006; Chan et al. 2008). 

13 Ammonia/urn may affect covered fish species both directly and intl:irectly. Directly, ammonia/urn 
14 can be toxic to fish (Randall and Tsui 2002), but concentrations measured i]'l the ~elta (SWRCB 
15 2008) are well below levels at which the EPA (1999) identifies acute or chronic toxic effects. 
16 Modeling and experimental studies have concluded that the residual effects of ammonia/urn in 
17 SRCSD wastewater treatment plant effluent on aquatic otgc?nisQis are "less than significant" 
18 Howe'ver, Appendix 5 of EPA (1999) 
19 reported that some data indicate that un-ionizetfammoriia cai1l!ave adverse effects on aquatic life at 
20 concentrations as low as 0.001 to 0.006 mgjL. Mean un-ioniz.ed ammonia concentrations from 
21 2000-2008 at the two monitoring locations in the Sacramento River immediately downstream of 
22 the SRCSD wastewater treatment planfdischarge point exceeded the lower end of this range. In 
23 addition, there is some evidence that delta smelt and other covered fish species may be more 
24 sensitive than EPA aquatic criteria indicate wh~n they are exposed to ammonia/urn in combination 
25 with other stressors including elevated water tetp.perature, food limitation, and other contaminants 
26 or when actively swimming{Eddy:2005} Thus, current ammonia/urn concentrations in the Delta 
27 may have direct adverse effects on covered ffsh species. 

""""+, '\ 

28 Ammonia/urn is further hypothesized toindirectly affect covered fish species by disrupting the food 
29 web. At least three mecha!liSms.of effect have been proposed: disrupting nitrate uptake by 
30 phytoplani<;on, causing toxic effects in invertebrates that serve as prey for covered fishes, and 
31 promoting harmful algalblooms. 

32 Elevated conc.entrations of ammonium ion can disrupt the uptake of nitrate (N03) by 
33 phytoplankton, a~heru>menon demonstrated in San Francisco, San Pablo, and Suisun Bays during 
34 spring months (Wilkerson et al. 2006; Dugdale et al. 2007). Phytoplankton form the base of the food 
35 web from which much of the food energy for the Delta ecosystem is derived (Jassby and Cloern 
36 2000). Therefore, reductions in phytoplankton production may reduce zooplankton productivity, 
37 reducing the prey base for covered pelagic fish species, particularly delta and longfin smelt. Juvenile 
38 salmonids may also be affected by limited zooplankton abundance, although they primarily consume 
39 other organisms. This effect mechanism is hypothetical; preliminary tests in 2008 using Sacramento 
40 River water from immediately downstream of the SRCSD wastewater treatment plant discharge 
41 point did not find suppressed uptake of nitrate in phytoplankton despite high ammonium 
42 concentrations, although nitrate concentrations were low during the testing period (Parker and 
43 Dugdale 2008). 
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1 Ammonia/urn may also have toxic effects on invertebrates that are prey items for covered fish 
2 species (Essex Partnership 2009). If food is limiting to delta and/ or longfin smelt, a reduction in the 
3 abundance of prey could reduce the abundance of these fish species. However, invertebrates are 
4 generally less acutely sensitive to ammonia/urn than fish. A recent pilot study suggests that, in 
5 combination with other chemicals (i.e., pesticides), ammonia/urn at elevated levels may reduce the 
6 survival of prey species for delta smelt and longfin smelt, Eurytemora affinis, although no conclusive 
7 evidence was found to support this (Teh et al. 2008). 

8 Finally, high concentrations of ammonium ion may promote blooms of harmful cyanobacteria, 
9 Microcystis aeruginosa, which produce microcystins that are toxic to covered fish species (Essex 

10 Partnership 2009). Lehman (2008) found that Microcystis cell density in the Deltacprrelated best 
11 with low flows and high water temperature and secondarily with nutrient concentrations and ratios; 
12 however, nutrient concentrations throughout the water column during the study were always at 
13 least an order of magnitude higher than limiting levels. Further, Lehman (20~.8:201) indicated that 
14 the Microcystis bloom she documented in 2004 "probably did nottaus~ acute toxicity to aquatic food 
15 web organisms in the San Francisco Estuary". 

16 In summary, evidence indicates that ammonia/urn level~ l11ayaffect ccnrered fish species by each of 
17 these mechanisms, but the frequency, severity, and distribtttionofsuch effects are largely unknown. 

18 3.5.1.1.2 Description 

19 In December 2010, a revised NPDES discharge permit was issued to the SRCSD wastewater 
20 treatment plant. The permit would requh:e essentially complete removal of ammonia from the 
21 discharge by 2020. In an effort to appeal the permit, the S.RCSD has filed suit against the State Board 
22 over the requirements, but nonetheless is currently proposing to implement improvements in 
23 treatment technology that would cut awmon:ia discharges from the plant in half~=~~~~ 
24 Since the facility currently accounts for 63% of 
25 wastewater discharges in or t;tear the Plan An:za (158 million of 252 million gallons per day), even 
26 this would substantially redHce ammonia loading to the affected waterbodies, proportionally 
27 reducing the potential adverse.effects described above. 

28 

29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 

3.5.1.1.3 Expectetf Qutcomes 

The ammonia loading reductions currently proposed by SRCSD would substantially reduce 
ammonia/utnloads in the Plan Area downstream of the SRCSD wastewater treatment plant. 
Although{requen~y, distribution, and severity of potential adverse effects of ammonia/urn on Plan 
Area aquatic ecosystems and covered fish species are currently not well understood, it is likely that 
the redUC)CY loading would also reduce these adverse effects, which likely constitute stressors on 
phytoplankton and zooplankton productivity, food supply for pelagic fishes, and perhaps food 
supply for juvenile salmonids. Ammonia loadings also might result in direct physiological effects on 
some of these fishes; although there is low confidence in this conclusion as very few data are 
available. In view of these expected outcomes, ammonia loading reductions would tend to favor 
successful achievement of biological goals and objectives addressing aquatic ecosystem productivity 
and food supply for juvenile delta smelt, longfin smelt, and salmonids. It may also contribute to 
survival and growth objectives for these species. 
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3.4.7.1 Hatchery Genetic Management Plans 

3.5.1.1.4 Problem Statement 

Hatchery-origin (fish spawned in and released from hatcheries) Chinook salmon and steelhead have 
a variety of adverse effects on natural-origin (fish spawned in streams) Chinook salmon and 
steelhead. Among these effects are the following (ICF Jones & Stokes 2010:4-127). 

Effects related to predation, competition, and related changes in ecological relationships 
between hatchery-origin and natural-origin populations of native species. 

Effects related to non-target harvest, which is the catch of natural-origin fish by fishermen that 
are attracted to an area because the waters contain hatchery-origin fish. 

Effects related to invasive species and pathogens that may be accidel1.taUy introduced during 
hatchery release operations. 

Effects that arise from interbreeding of hatchery and wild fish, altering the gen.etic composition 
""""" 

of wild populations. 

Effects that arise from accidental or otherwise unauthorized. releases of hatchery fish. 

Effects that are caused by anglers during their putsuit Of stpcked fish. 

One of the most significant of these potential hatchery-related effects is the interaction between 
natural-origin fish and hatchery-origin fish., Thesein.teractions, take the form ofboth competition 
and predation as well as interbreeding. 

The potential for predation and cOm'[letition between hatchery-origin and natural-origin salmonids 
depends on the degree of spatial and.tempo:ral overlap; differences in size and feeding habitats; 
migration rate and duration offr~shwaterresidence; and the distribution, habitat use, and densities 
of hatchery and natural juveniles (Mobrand et al. 2005). Concern has been expressed about the 
potential for hatchery-reared salmon and steelhead to prey on or compete with wild juvenile Pacific 
salmonids and the effect this may have on threatened or endangered salmonid populations 
(Williams 2006). FI~wever, there islittle evidence that wild salmonids are preyed on by other 
salmonids in esfuarine:enviN:mJ:i:lents such as the Delta. Numerous studies suggest that salmonids 
(hatchery6r wild) are ~ot significant predators on juvenile salmonids in these environments, but no 
studies have been designed to specifically investigate predation by hatchery-reared salmonids 
(Hatchery Scientific Review Group 2004). 

The principal mechanisms by which anadromous hatchery and stocking programs may affect the 
genetic integrity of native fish include the capture of native fish that might otherwise spawn in 
natural waters, the rearing of fish in artificial channels and ponds that causes a preferential selection 
for traits tieneficial in the hatchery environment but unfavorable for survival in stream habitats, and 
the interbreeding of fish exhibiting hatchery-selected genetic traits with the wild fish population 
(ICF Jones & Stokes, pg 4-172). These mechanisms may result in two types of genetic hazards to 
wild salmon and steelhead populations: loss of genetic diversity within and among populations, and 
reduced fitness of a population affecting productivity and abundance. Araki et al. (2008) 
summarized a number of studies that reported a loss of reproductive success ("fitness") of hatchery 
fish in nature. Araki et al. (2009) further investigated the effects of interbreeding of hatchery fish 
with wild populations and concluded a loss of fitness of the receiving wild population, suggesting a 
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1 loss of genetic fitness of the population. Some populations may be more affected than others due to a 
2 variety of factors such as the length of exposure to the hatchery environment, the use of non-local 
3 stocks in the hatchery brood stock, the degree of habitat fragmentation, the degree of interbreeding, 
4 and the reproductive success of hatchery fish in the wild population. 

5 3.5.1.1.5 Description 

6 Hatchery and genetic management plans (HGMPs) are required by ffH~~teflta+.p.q..;,IH-I+e-1'4-!i~-H€'1-Y-
7 in regulations, called "4(d) rules" because they are required underSection 4(d) of 
8 which govern permissible incidental take o(BSA-listed species of 
9 west coast salmon and steelhead via hatchery operations. NMFS uses the infofinati{)n provided by 

10 HGMPs to evaluate impacts on ESA-listed salmon and steelhead. Thus, an HGMP is required to 
11 describe a hatchery's operations in detail, particularly with regard to actions that serve to minimize 
12 potential adverse effects on listed species. 

13 Draft HGMPs have been developed for nearly all Central Valley hatcheries, but nO'he have been 
14 approved yet by NMFS. None of the affected hatcheries are located ih the Plan Mea; 

15 3.5.1.1.6 Expected Outcomes 

16 HGMP implementation is expected to employ a varietyOftechniques to minimize interactions 
17 between natural-origin and hatchery-origin fish .. Examples of slich techniques include releasing 
18 juveniles at times and in locations where there is tow potential forpredation or competition 
19 interactions, and managing broodstock collection and hatchery to minimize genetic effects. 

20 A recent review of the anadromou~ fish hatchery and stocking programs in the Central Valley 
21 recommended adoption ofHGMPs'atcertain.Ca1ifornia salmon and steelhead hatcheries as an 
22 effective way to minimize competition, predation{ and genetic interactions between hatchery-origin 
23 and natural-origin fish. Nonethefess, the revjew found that even with implementation of HGMPs, the 
24 existing programs would have significant ahd unavoidable impacts on the Central Valley spring and 
25 fall-run Chinook salmon evolutionarily S"tgnificant units (ESUs) through the mechanism of 
26 competition and predation, anti also through the mechanism of genetic effects (ICF Jones & Stokes 
27 2010: chapter 4]. 

28 
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Bay Delta Conservation Plan 
Review Document Comment Form 

Document: CM2 --Yolo Bypass Conservation Measure (clean version) 
Name: Federal Agencies (USFWS, NMFS, Reclamation) 
Affiliation: 
Date: January 6, 2012 
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Page# Section# Line# Comment 
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l Overall Title NMFS This CM is poorly named. It sounds as if there is a recreational or commercial 
fishery on the bypass. Try "Yolo Bypass Fish Habitat Enhancement" 

2 Overall CM2 BOR Interagency discussions concerning the timeline, milestones, and BDCP 
planning effort and how these are coordinated with requirements in the BiOp 
need to occur very soon to keep this CM appraised of BiOp activity and 
implementation. This discussion should occur beyond technical level discussion 
on design and implementation issues, and a strategy for inclusion of BDCP 
stakeholder and modeling efforts into BiOp implementation should be 
developed to continue implementation on a realistic timeline for realistic 
milestones. 

3 General CM2 FWS There are many more scientific literature sources available to cite within the 
context of the conservation measure. Consider broadening the literature review 
to include a more encompassing array of scientific citations. 

4 Overall CM2 FWS Where does the design of the notch fit into the schedule? This was something 
that has come up multiple times by the stakeholders during the Yolo Bypass 
Public Working Group meetings. 

Disposition 

Comment noted. 

This discussion should be 
elevated to a management 
level. 

Comment noted. Due to 
the amount of literature 
available, specific 
suggestions related to the 
issues of concern would be 
helpful. 
Phase 2 of the Near-Term, 
as described under Timing 
and Phasing. Phase 2 of 
the Near Term is 
essentially within 5 to l 0 
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years of BDCP 
implementation. 

5 Overall CM2 FWS Suggest making a list of the pre-construction and post-construction monitoring Pre- and Post-Construction 
and research needs. Perhaps this can be done by creating an additional table. monitoring is something 

that will be covered under 
the 3.6 adaptive 
management and 
monitoring. 

6 Overall CM2 BOR The extended timeframe in which this conservation measure is to occur should Comment noted. 
be discussed with the agencies. 

7 Overall CM2 NMFS Provide an additional figure of the Fremont Weir area that shows the entire weir CM02-l shows the 
and its relation to the Sacramento River. This should be at a finer scale than location of the Fremont 
CM02-l (zoomed in more) but coarser than CM02-3, 4, and 5 (zoomed out Weir in relation to the 
more). Sacramento River. 

8 Overall CM2 NMFS The description of how the Fremont Weir and Yolo Bypass currently operate is Section 3.4.3.2.1 provides 
lacking; this is a document that could be read by laypersons and therefore the an overview of the 
operations need to be presented completely for the average citizen to be able to existing conditions. 
have a general understanding of current conditions and how the proposed 
project could change that. 

9 1 CM2 25-27 FWS Yes, it will be good to include a connection between the conservation measure Comment noted. 
and the biological goals and objectives it is meeting at the landscape-, natural 
community- and species-level. 

10 1 3.4.2.2.1 BOR Include benefit of proving food for fisheries in the Introduction Text edited to address the 
comment. 

11 1 3.4.2.2.1 12 There should be some mention of sturgeon (white and green) in this expected Added green and white 
results from undertaking the CM. sturgeon as recommended. 

12 1 3.4.2.2.1 13 NMFS I understand how this measure will increase the frequency and possibly the This not referring to the 
duration of inundation, but the magnitude of flows, on average, will probably magnitude of peak flows, 
decrease, as there will be more small, controlled inundation events. but rather the flows in 
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comparison to current 
operations. If inundation 
occurs, when it otherwise 
would not under existing 
conditions, the magnitude 
of that flow is greater. 

13 1 3.4.2.2.2 22 BOR Implementation Office. This term is not in recent versions of the BGOs or New term that is presented 
Adaptive Management sections. What group is this? Why not just say throughout the document. 
implementation agencies? 

14 1 3.4.2.2.2 25-28 BOR What is meant by "provide benefits beyond those specified ... " How will those The purpose of this point 
meet BGOs, be measured and adapted, or identified by the Implementation was to infer that meeting 
Office? This sentence seems out of place. I hope that a stronger connection is the Landscape and Natural 
made between CM2 and the landscape level and natural community level GOs Community goals and 
than this. The CM description is hard to evaluate without any reference to benefits provided by the 
BGOs as part of the purpose. One place to start may be to simply try to restate BGOs implemented in 
the GO and purpose of Yolo restoration as articulated by NMFS and other portions of the Plan 
implementing agencies in the NMFS BiOp. This is more explicit than the Area, would likely result 
language here. in cumulatively great 

benefits. Similarly, 
benefits occurring in the 
Yolo Bypass (e.g., 
increased productivity) 
will also benefit 
downstream areas due to 
the transport of prey and 
nutrients out of the bypass. 

15 1 3.4.2.2.2 28-35 NMFS The CM has not been implemented yet and its effects are not yet known or Text revised as 
proven. Rather than stating "CM2 will reduce migratory delays ... " it is better recommended. 
to say "The objective ofCM2 is to reduce migratory delays .... " 
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16 2 3.4.2.2.2 l BOR What is most effective- do you mean maximum area? If so, this is misplaced This means to be effective 
since this paragraph is about frequency not magnitude. at supporting native 

species by simulating the 
shape of the natural 
hydrograph, and providing 
more natural variability. 
Text has been added to 
clarify the intent. 

17 2 ll FWS Replace April with May. Text revised as 
recommended. 

18 2 3.4.2.2.2. 19 BOR Illegal harvest of "stranded" covered fish. Is this what is meant? How is illegal An explanation has been 
harvest related to this conservation measure? Its importance here is in added to indicate that the 
relationship to mortality, but this is not an objective of the Yolo action as existing inundation 
described here. How is mortality (or increased mortality) related to the periods are likely causing 
increased frequency, magnitude, or duration of flooding? If it is not, perhaps increased migration delays 
another purpose should be identified related specifically to fish passage. and stranding rates, which 

contribute to mortality. 
Increasing the frequency, 
duration and magnitude of 
inundation is expected to 
reduce these sources of 
mortality. 

19 2 3.4.2.2.2 BOR The benefits should be focused first on covered species (WRC, SRC, STH, and Benefits extend to the 
GST). Benefits to FRC, SPLTL, and other species are somewhat secondary. It covered species. Have 
might focus this section if it was explicit about benefits (use species names (not lumped species in an effort 
simply Chinook) and focus on the listed species. to reduce redundancy. 

20 2 3.4.2.2.2 BOR It should be noted that upstream passage is currently fine unless the FW An explanation was added 
overtops and fish become stranded. FRC do stray up into the bypass during the regarding migration 
late summer and fall, but passage of FRC is not the primary objective of fish improvement benefits, and 
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passage and lO,OOOs are making it to their spawning grounds. Please focus on the term "significantly" 
describing passage problems as something created due to loss of floodplain was deleted. 
continuity and stranding, not simple improvement. It would be better to say 
"Increase duration of passage availability for F-LF-W-S run Chinook .... " 
"Significantly" is either a subjective term or means something mathematically, 
and since we do not know what would be existing stranding percentage (since 
we do not know how many actually make it) we will never be able to determine 
significance in a math sense. "Improve" perhaps this is your action, but in the 
CM description it does not appear tied to the three processes (duration, 
frequency, timing) the CM will provide for. 

21 2 3.4.2.2.2 28 NMFS I believe that Sommer's later paper showed mixed results for survival on the Changes this to read 
IY olo Bypass relative to the mainstem. "growth and survival can 

be higher" 
22 2 3.4.2.2.2 29-37 NMFS This bullet never really explains how the Yolo Bypass will benefit these This is referring to 

species. It maybe an alternative, but why is it better? Please explain. improved rearing 
conditions and predator 
protection, as discussed 
elsewhere in the document 

23 2 3.4.2.2.2 34-35 NMFS What about steelhead life-history makes you think they will benefit the same Text was changed to 
way as Chinook? Steelhead tend to rear mostly in upstream areas, with the indicated less benefits to 
exception of populations in some coastal streams where there is no connectivity steelhead and lamprey, 
to the ocean for many months and a productive freshwater lagoon forms at the primarily through 
mouth. Benefits are even less likely for lamprey; which are filter feeders in the increased habitat and 
substrate before becoming parasitic, its hard to imagine how the bypass will productivity expected 
provide them much benefit beyond some predator avoidance. Why are you from increased inundation 
assuming large benefits for these species? rates. 

24 2 3.4.2.2.2 38-41 NMFS This bullet should be clarified to explain that the only passage that will be Text revised for 
improved will be for those fish that are using the bypass, not all migrating fish. clarification as 
Right now it is a bit of a blanket statement. recommended. 
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25 2 38-41 NMFS I don't believe significant improvement is an appropriate statement for Reference to "significant" 
sturgeon. Though salmon passage can be improved significantly since designs improvements has been 
exist to accomplish this, sturgeon are in an experimental design. And within deleted. The potential for 
that design it appears that only when the weir is overtopping by 3 feet will the increased stranding was 
ramps have potential to be effective. Sturgeon stranding may become more also added, which will be 
pronounced as more attraction flow may lead sturgeon up Yolo. This issue evaluated through the 
needs to be looked at closely. adaptive management 

program. 
26 3 3.4.2.2.2 ll-12 NMFS This bullet explains a mechanism, not a benefit. Added increased rearing 

and migration habitat. 
27 3 13-14 NMFS This will be more believable for the sturgeon if you link it with the CM on Referenced CM17 (illegal 

increased game wardens since they will be needed to rescue the stranded harvest reduction). 
sturgeon. 

28 3 3.4.2.2.2 15-17 BOR The risk to fish at the Delta Cross Channel gates and Georgiana Slough will not Added the reduced number 
change, however fewer fish in that reach of the Sacramento River will lead to exposed at these facilities 
less exposure to those channels. as the reason for 

improvement. 
29 3 CM2 18-20 FWS Not only is it the proposed north Delta water diversions that they will be Added reference to SEP 

reducing exposure to, but also the SWP North Bay Aqueduct Barker Slough North Bay facility. 
Pumping Plant Alternative Intake that is being proposed to be constructed on 
the Sacramento River. The operation and maintenance of this newly constructed 
diversion is being proposed by the Plan to be included as a covered activity. 

30 3 3.4.2.2.2 18-20 NMFS How can this be a benefit when the EA is assuming no entrainment of fish at This bullet also includes 
the north Delta diversion facilities? "other adverse effects" not 

just entrainment. 
31 3 3.4.2.2.2 19-24 FWS The fact that these purpose elements (biological goals and objectives, Adaptive Comment noted. 

Management and Monitoring Program, appropriate research agendas) are not 
complete nor fully incorporated is a serious impediment to meaningful 
evaluation. Proper context and rationale are critical for proper evaluation of 
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usefulness and potential fulfillment of objectives. Table CMX-01 does not 
exist. 

32 3 3.4.2.2.2 25-27 FWS This document is, therefore, by definition, not ready for review. Comment noted. 
33 3 3.4.2.2.2 28-29 FWS Are benefits "beyond those specified" required or necessary? Based upon what Explanation added. 

rationale and for what purpose? 
34 3 3.4.2.2.2 30-35 FWS Does enhancement of splittail spawning and rearing habitat mean make Splittail are known to 

available more frequently? Has an analysis been performed demonstrating the occur in the area, and the 
value of more frequent spawning and rearing to the splittail population of the increased inundations will 
SF Estuary? increase habitat, which is 

expected to benefit the 
species. Adaptive 
management program is 
expected to verify this. 

35 3 3.4.2.2.2 36-39 FWS Increasing frequency of duration and increasing duration will decrease the The purpose is to match 
"inter-flood" time period and duration. Will this decrease in inter-flood period the natural hydrograph, to 
have any deleterious ecological effects? Will the mineralization of soils and the the extent possible, with 
"re-charging" of dipteran larvae stocks occur at an increasing rate or will they the assumption that the 
otherwise be "compensated for?" natural frequencies will 

benefit native species. 
36 4 3.4.2.2.3 1-3 NMFS These lines are a repeat of the previous paragraph on Page 3. These paragraphs have 

been revised to address 
this issue. 

37 4 3.4.2.2.2 3-8 FWS Increased photic zone area equals increase in productivity? Will there not be a Transport of additional 
concomitant increase in transport and export of any local productivity? productivity is addressed 

in the last line of this 
bullet. Spreading flow 
over a larger area will 
increase water surface area 
and reduce velocities, so 
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the overall productivity is 
expected to increase. 

38 4 3.4.2.2.3 20 NMFS The American River enters downstream of the Sacramento weir. American River deleted. 
39 4 3.4.2.2.3 30 BOR Yolo bypass is important for aquatic habitat. Given the expansion of this section Text revised as 

about aquatic habitat, it seems that aquatic habitat should be included in the first recommended. 
sentence about important uses. 

40 4 CM2 30-35 FWS This discussion on existing agricultural use in the Yolo Bypass should be Discussion indicates that 
expanded to set up discussions that will occur in the effects analysis chapter CM2 will be developed to 
related to impacts to the agricultural natural community. Within the Yolo allow continued 
Bypass Working Group, the Yolo County representative has provided a large agricultural activities to 
source of information to draw from to enhance this discussion on ag and its use occur within the Yolo 
in the Bypass. Bypass, along with other 

uses. 
41 4 3.4.2.2.3 33-34 BOR Should read "Agricultural crops that benefit wildlife include rice, ... " Text revised as 

recommended. 
42 4 37 FWS Delta smelt are typically found lower in the Bypass than the discussion intends Text revised as 

here, probably better characterized as Cache Slough Complex or "Liberty recommended. 
Island". 

43 5 3.4.2.2.3 13, 16 NMFS Line 13 says spawning is March -April, line 16 says Feb-July. Be consistent or Changed to late winter-
clarify that the difference is due to location, generality, etc. spring. 

44 5 3.4.2.2.2 18-20 FWS How often would this occur (as a percentage of time versus what occurs now)? NOT SURE WHERE 
What are the increases in entrainment/predation/stranding that result from being THIS COMMENT IF 
diverted into the Yolo Bypass versus what occurs currently? REFERRING TO. 

45 5 3.4.2.2.2 24-28 FWS "Largest" or "only?" Would that help explain the amount of responsibility It can be the largest 
placed on CM02? opportunity, and the only 

area that can be managed. 
Text left unchanged. 

46 5 3.4.2.2.3 28 NMFS Should this be worded "Juvenile Chinook salmon can rear in the Yolo Text revised as 
Bypass"? Not all will or need to, but those that do have the benefit of the recommended. 
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additional growth potentiaL 
47 6 7-8 NMFS These dates don't make any sense. (from before Janl until after April15) you Text revised for 

are excluding Janl-April15th. clarification as 
recommended. 

48 7 3.4.2.2.4 BOR This section should include a description of the existing BiOp requirements for Compliance with the BiOp 
the Yolo bypass and associated timeline and milestones for implementing has been added for 
agencies to meet these requirements similar to the YBFE. There is not clear clarification. 
reason why a planning process (BDCP) can continue without identifying 
required implementation actions (BiOps), which are identical actions. This 
section should highlight how integration of these processes will occur, and this 
will require high level federal and state agency coordination. Stakeholders 
deserve to understand these processes and how they are coordinated in planning 
and implementation. 

49 7 CM2 3-8 FWS Aestivation is not typically the word used by experts to describe snake Text revised as 
dormancy. Hibernation, wintering dormancy, inactive period, or brumation recommended. 
would be more appropriate to use (Laura Patterson, DWR, pers.comm.). 

50 7 CM2 9-13 FWS As indicated in the note to reviewers, other terrestrial species will need to be The TTT was consulted 
described within this conservation measure under the existing conditions. There for this section. 
may also be a larger list of terrestrial species that utilize the Yolo Bypass than 
those listed. This discussion should be coordinated with the consultants that are 
heading up the terrestrial efforts. There should be more robust discussion on the 
terrestrial species that utilize the Yolo Bypass and will be affected by the Plan's 
actions. 

51 7 3.4.2.2.4 21-24 NMFS This is outdated, as Appendix El, E2, and E3, do not exist in the current Effects Revised text. 
Analysis (Ch 5). Please update to point to the correct location in this document. 

52 7 22-24 NMFS The information provided to date on Yolo management does not support an The term "support" does 
adequate effects analysis. Many details and the modeling scenarios are lacking. not mean "satisfy", in this 

case "support" is accurate. 
However, the words "an 
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adequate" are replaced 
with "the", for 
clarification 

53 7 3.4.2.2.4 25 BOR This section seems to highlight planning efforts, not implementation efforts. Comment noted. 
Consider retitling section. 

54 7-9 3.4.2.2.4 27 BOR Much of the actions are underway or will be via BiOp implementation starting Conversation should be 
in 2012/13. This should be clearly documented. Other will be in design and elevated to determine 
implementation sooner than the BDCP planning effort will be completed. which actions will be 
Others will be implemented sooner than the CM' s timeline described if implemented soon than 
undertaken to maintain compliance with the BiOp. indicated in the BDCP, for 

compliance with the 
existing BiOp, and how to 
address that within BDCP. 

55 7 CM2 32-2 FWS Is the intent to come up with various projects [alternatives] that are all expected Biological goals and 
to meet the goals and objectives of the HCP? How will the 'merits' of these objectives have been 
alternatives be evaluated? This evaluation process is important to understanding prepared for each species, 
whether the species needs will be met. and the adaptive 

management program will 
assess the benefits of 
actions undertaken as part 
of the BDCP. 

56 7 3.4.2.2.4 34-35 BOR Completion of the YBFEP within the first 5 years of plan implementation Comment noted. 
seems excessive although some actions may require follow-up monitoring 
programs prior to full implementation. If so then those needs should be spelled 
out to justify the time expected for completion in 5 years. 

57 7-8 CM2 39-2 FWS The last sentence to this paragraph is awkward. Suggest revising to better Text revised as 
capture the intent. recommended. 

58 7-9 3.4.2.2.4 BOR Many of these conservation actions are mitigation oriented to deal with having Detailed discussions 
covered species present more frequently, for longer duration, and on more of concerning the 
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the Yolo bypass landscape. Is it reasonable to identify them on part of the CM? implementation and 
Seems like some type of impact analysis is necessary to identify 1) if they are adaptive management 
actually a risk to the species 2) benefit the species and 3) provide a level of program. 
relief equivalent to the risk. Typically these types of actions would be 
identified in a NEPA/CEQA phase when alternates are being assessed, not in an 
adaptive management phase of a project. Please clarify how all these activities 
are coordinated, which are important regarding the purpose of the CM, and how 
decisions will be made about them. 

59 8 3.4.2.2.4 1-2 NMFS Does this mean that there is a possibility CM2 may not be implemented at all? Text revised as 
"For other reasons" could apply to anything. recommended in 

Comment 57. 
60 8 CM2 11-12 FWS Should this be more than just waterfowl hunting to also include waterfowl use? Text revised as 

recommended. 
61 8 CM2 3-15 FWS Is this meant to be all inclusive of what the YBFEP will address? If so, it Bulleted list is not 

appears that some aspects have not been included. intended to be all-
inclusive, but provide an 
overall list of elements to 
be addressed by the 
YBFEP. 

62 8 3.4.2.2.3 23-31 FWS What is the uncertainty of these statements? Will this uncertainty be Comment does not 
incorporated into the evaluation of the CM as contributing to recovery of Delta correspond to text 
native fishes? indicated (pg. 8, lines 23-

31). 
63 8 3.4.2.2.4 34 NMFS Typos in the years? EL T should be longer than 4 years. No, years are correct. The 

EL T is the first 15 years 
after implementation- in 
CM 2 we broke the 
timeframe down to 4 
stages and tried to align 
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those with the existing 
ELT and LL T, but broke 
the first l 0 years (phases l 
and 2) into a new category 
-the Near Term, which is 
considered part of the 
ELT. 

64 8 CM2 36 FWS Should this have a date/year component associated with the title as the This heading is consistent 
subsequent sections do? with how the years are 

depicted for this section. 
65 9 3.4.2.2.4 l NMFS What is "fish stranding documentation"? Changed to assessment 
66 9 3.4.2.2.4 6-7 BOR State the goal of the Westside Concept. Text revised to provide an 

overview of the Westside 
Concept. 

67 9 3.4.2.2.4 9 NMFS Remove "at". Text omitted as 
recommended. 

68 9 3.4.2.2.3 9-13 FWS It must again be stated that this is an unfinished document that has been Comment noted. 
submitted for review. 

69 9 10-15 NMFS When flows are that high and connectivity to the river is constant are these The intent of this action is 
ramps even needed? Verify that sturgeon cannot currently pass when flows are to improve passage 
that high. Stranding must be more problematic at the lower flows and when conditions at these flows 
connectivity to river is lost. to decrease migration 

delays. Also this action is 
not intended to address 
stranding. 

70 9 3.4.2.2.4 10-28 BOR Seems like the package of sturgeon ramps and auxiliary fish ladders has The terms "experimental" 
expended beyond what was previously discussed. Again, there should be a and "up to" are meant to 
reason that so many structures are being considered in addition to the gated fish indicate the uncertainty of 
passage structures that are a primary focus of the CM. These actions, if what is needed to improve 
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justified, should be described in a manner that relates how they would function fish passage conditions at 
together with the gated structures. these facilities. These 

uncertainties include the 
interactions between 
actions. These 
uncertainties will be 
assessed through the 
adaptive management 
program. 

71 9 3.4.2.2.4 16-28 NMFS The figures that accompany this paragraph serve very little supplemental or These elements are 
even explanatory purpose. The figures need to be refined to actually be concepts and work related 
descriptive; they do nothing right now to clarify or provide additional to the design of specific 
explanation of the text. Likewise for Figure CM02-6 and text on page 10. elements has not been 

fully taken beyond the 
conceptual phase. 

72 9 3.4.2.2.4 21-24 FWS These referenced documents are incomplete as of this time. It is not helpful for Comment does not 
unfinished documents to refer to other unfinished documents, all of which are correspond to text 
currently under review. What, then, really, is under review? indicated (pg. 9, lines 21-

24). 
73 9 3.4.2.2.4 26-31 FWS In what state of preparation is this plan? Is what is being proposed here These elements are 

dependent upon what is agreed to in that plan? If so, how can this proposal concepts and work related 
move forward, and be appropriately reviewed, before the plan is final? What to the design of specific 
are the goals and objectives of the plan? Are they consistent with the BDCP? elements has not been 
What are the BDCP's goals and objectives? If none of these issues are final, fully taken beyond the 
how can an appropriate review of the documents detailing them be conceptual phase. 
meaningfully conducted? 

74 9 3.4.2.2.4 32-40 FWS Further refinement will be needed before implementation. Why review the These elements are 
unfinished plan now? The CM is asserted to have various values. These will concepts and work related 
be corroborated as occurring prior to BDCP implementation? to the design of specific 
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elements has not been 
fully taken beyond the 
conceptual phase. 

75 9-10 3.4.2.2.4 NA BOR Any bullets that have not been discussed with representatives of the agencies Understand that all have 
should have references that explain where they have originated and why they been discussed within the 
are being included in the CM. context of the Yolo 

Bypass Work Group, 
which the agencies are 
participants. 

76 10 3.4.2.2.4 1-2 FWS So, here is a decision point that suggests that portions of the plan may not be Comment does not 
implemented. How will that affect the Conservation Measure and it's value to reference relevant text. 
target species? Again, this type of discussion would indicate that the Plan has 
not been finished and therefore cannot be effectively and completely evaluated 
at this time. 

77 10 3.4.2.2.4 6-8 BOR The statement needs to be clarified. Re-write the bullet. Text revised as 
recommended. 

78 10 3.4.2.2.4 6-13 NMFS Fix punctuation. Punctuation revised as 
recommended. 

79 10 3.4.2.2.4 25-43 BOR Is it Phase 2 or Phase 3? It should be completed before or at the same time as Comment does not 
the new North Delta intakes and new conveyance are completed. reference relevant text. 

Unsure of text comment is 
referring to. 

80 10 3.4.2.2.4 25-43 BOR There is no mention of constructing a smaller gated opening at elevation 11.5 Will coordinate with the 
feet to assist with passage and ramping of flows into the Yolo Bypass which EIR/EIS to ensure 
was previously discussed and is mentioned on page 3-106 of the EIR/EIS. consistency. CM2 as 

presented in the BDCP is 
the most current. 

81 11 3.4.2.2.4 29-31 FWS Stakeholders are not likely to find "harmless" any additional protection measure Comment does not 
that costs money to implement. It would seem silly to propose this as a reference relevant text. 

14 
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conservation measure element, then. Unsure of text comment is 
referring to. 

82 13 2-10 FWS The terrestrial consultants should be conferred during the write-up of this TTT reviewed and 
section, to determine if this is consistent with the conservation strategy for the provided input. 
giant garter snake. 

83 13 3 FWS See earlier comment regarding the use of the terminology aestivation. Text revised as 
recommended in 
Comment49. 

84 13 3.4.2.2.4 28-33 FWS What are the contingencies if these projects do not occur? Comment does not 
reference relevant text. 
Unsure of text comment is 
referring to. 

85 14 3.4.2.2.4 2-9 FWS This paragraph pays lip service to this element of a required BDCP, and does Comment does not 
not effectively relieve concerns the FWS has regarding promises for services reference relevant text. 
"to be delivered later." Unsure of text comment is 

referring to. 
86 15 3.4.2.2.4 12-13 FWS Not available for review at this time. Comment noted. 
87 15 3.4.2.2.4 15-16 FWS Not available for review at this time. Comment noted. 
88 15 Table Colu BOR Should include phrase "only if harvest is complete or if western tribs are Text revised as 

CM02-l mn4, already flooding or Fremont Weir has already been overtopped". recommended. 
row4 

89 15 Table row4 NMFS Please explain "Total% water years with Potential with-Project .... " This Understand this to be % of 
CM02-l wording is confusing. all years (all water type 

years) that the Yolo 
Bypass will be inundated 
with-Project, by period. 

90 17 Table Agric NMFS It seems unlikely that there would be no impacts to agriculture during the Dec 1- Correct -no flow would 
CM02-2 ulture Febl5 period, as this is usually the period of highest flows on the Sacramento be allowed onto the Yolo 

River. Are there no impacts because there is no land in agriculture production at until late-harvest is 
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that time? completed. And no 
harvest would be 
occurring on inundated 
land between Dec. 1 and 
Feb. 15. 

91 Figure NMFS Change color of the roadlines so that they are not the same as the pointers to Time restrictions did not 
CM02-l site numbers (light brown or orange may work). allow this change to be 

incorporated into Fig. 
CM02-1. 

16 

ED_000733_DD_NSF _00047378-00238 



Bay Delta Conservation Plan - Agency Review 
Conservation Measure 2 -Yolo Bypass 

Review Document Comment Form 

Document: Chapter 3, Conservation Measure 2- Yolo Bypass 

Name: State comments 
Affiliation: 
Date: 12/5/ll 

Comment Page Section# Line# Comment 
# # 
1 The ancillary benefits of flooding within the Yolo Bypass should be 

described. Benefit will be realized for Sacramento basin juvenile 
salmonids (not just those that enter the bypass) by providing food, 
increased turbidity to this critical area of the migration corridor (again, 
this is where the tidal transition zone occurs). Also, when Yolo is 
flooding it is likely that juvenile salmonid migrate "upstream" [this area 
is tidal so its not upstream in the typical sense] into the Cache 
Slough/Liberty Island area, so again the benefits are not just to those fish 
entering Yolo Bypass from the top. 

2 l 3.4.2.2.1 13-15 A statement should be included that identifies the additional benefits of 
food production achieved by this CM for the benefit of Delta smelt and 
other species. 

3 l 3.4.2.2.1 14 Include sturgeon in the sentence; "These actions will improve passage 
and habitat for splittail, Chinook salmon, sturgeon, lamprey, and 
possibly steelhead." 

4 l 3.4.2.2.2 30 This states that CM2 will reduce migratory delays and loss 
of. .. steelhead. Line 14 states that these actions will "possibly" benefit 
steelhead. 

5 l 3.4.2.2.2 32 The statement "improve food sources for delta smelt" might need to be 
expanded to include long fin smelt and possible sturgeon. 

Disposition 

The ancillary benefits are 
described within Table 
CM2-l, for each BGO. 

Text added to address 
potential food production 
benefits. 

Sturgeon added as 
requested. 

Line 30 has been changed 
to indicate that this is the 
goal of CM2, so the 
context regarding steelhead 
is correct and consistent. 
Added "and other fish 
species" after "smelt" 
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6 l 3.4.2.2.2 32-33 Is the benefit to delta smelt only expected during certain periods, such as Increased productivity will 
while the floodplain is draining. Consider adding to this statement to occur whenever flows are 

clarify what the expected benefit may be. greater than they normally 
would be, making it 
difficult to pinpoint the 
benefit window. In 
addition, adding "other fish 
species" to this sentence 
(see previous comment) 
further clarifies the 
expected benefits. 

7 l 3.4.2.2.2 36 Since the action would only enhance existing connectivity between the Text edited as requested. 
river and floodplain, while the majority of the length of the yolo bypass 
the river and floodplain will not be connected, consider rewording: 
Increased frequency of inundation will enhance existing connectivity 
between the Sac River and floodplain 

8 l 3.4.2.2.2 37 There are more secondary productivity benefits than just chironomid Text edited as requested. 
production, consider adding to this statement. .. can result in the increased 
production of prey such as zooplankton and dipteran larvae 

9 l 3.4.2.2.2 38 Change the sentence to include what is in bold" ... and increased areas Text edited as requested. 
with conditions that are suitable for spawning ... " 

10 2 3.4.2.2.2 l-2 The statement indicates when it should happen; please clearly indicate Text revised. 
this is when it will happen. 

11 2 3.4.2.2.2 3-4 Flooding won't change the photic zone, but it will increase the volume of Text edited as requested. 
water in the photic zone area 

12 2 3.4.2.2.2 5 Increased biomass leads to an increase in the abundance of Text edited as requested. 
zooplankton and planktivorous fish 

13 2 3.4.2.2.2 9-10 Add increased zooplankton production to this statement Text added. 

14 2 3.4.2.2.2 10-12 Rewrite the sentence to state "Inundation lasting more than Text edited as requested. 
approximately 30 days between March 1'1 and May 151

h is expected ... " 
15 2 3.4.2.2.2 15 Shouldn't this have a heading, such as "Improved fish passage"? The Text added for 

statements flip flop back and forth between passage and juvenile clarification. 

stranding. Please clearly depict adult passage and stranding versus 
juvenile stranding. 
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16 2 3.4.2.2.2 16-19 Question whether it is still true that Sommer would agree that mortality Reference to population-
of juvenile salmon by birds and predation do not appear to have a level impacts has been 

population-level effect. More recent data suggest predation significant deleted. 

factor in mortality. 
17 2 3.4.2.2.2 18 Sommer et al. (2005) is a better citation to support the lack of effect of Sommer et al. (2005) 

stranding. added. 

18 2 3.4.2.2.2 21-24 The spawning habitat is already present, the CM2 is not "creating "Create" replaced with 
spawning habitat". The CM is increasing the frequency and duration of "Provide access to". 

seasonal inundation. 
19 2 3.4.2.2.2 27 Change "juvenile fish" to "juvenile salmon" The bullet is not limited to 

salmonids. 
20 2 3.4.2.2.2 29-30 Since lines 36-37 state that the benefit to Pacific lamprey is only assumed Text edited as requested. 

based on life history traits, re-arrange this sentence: increase downstream 
juvenile passage of Chinook salmon, Sacramento splittail, river-aHd 
Paeffie lamprey, and possibly steelhead and Pacific lamprey 

21 2 3.4.2.2.2 29-37 Why are numerous species being stated here? The primary reason for The other species are also 
putting a notch in the weir is to provide seasonal floodplain habitat and expected to benefit from 

an alternative migratory corridor for salmonids, not all of the species additional flows in the 

listed in this bullet. bypass. No edits made per 
this cmrunent. 

22 2 and 3.4.2.2.2 NA There is a significant issue of predation in the Toe Drain that is not BDCP will increase the 
other and addressed in this document. Text should be expanded to l) indicate that extent, frequency, and 

pages through- there is a benefit to salmonids by providing greater floodplain habitat in duration of inundation of 

out Yolo bypass and thus reducing potential for predation of fish in the Toe floodplain habitat within 

Drain, and 2) acknowledge the problem of predation in the Toe Drain Yolo. BDCP may not be 
able to remediate 

and provide some suggestion on how to remediate. everything, including 
predator occurrence in the 
Toe Drain. 

23 3 3.4.2.2.2 l-5 Add Sommer et al. 200la,2004 to the list of evidence for food Citations added as 
production. Add "Moyle et al. 2004" to the last citation in this para. requested. 

24 3 3.4.2.2.2 15-17 How will Yolo Bypass actions change the risk at DCC and Georgiana Text added to indicated 
Slough reduced numbers of fish 

through these areas will 
reduce predation risks. 
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25 3 3.4.2.2.2 21-23 The statement does not describe a "Putah Creek Realignment Project" This description was 
properly. Suggest a middle ground between the statement and the provided by DWR, and 

November 2010 draft language. was developed within input 
from the Yolo Bypass 
WorkGroup. 

26 3 3.4.2.2.3 32 Shouldn't "Flow" be "Flood"? Correction made. 

27 3 3.4.2.2.3 33-36 Remove the duplicated sentence "Unlike conventional flood ... to Sentence deleted. 
4 l-3 inundate a broad floodplain" 

28 4 3.4.2.2.3 l-3 Delete first sentence of paragraph -it is a repeat of sentence immediately Sentence deleted. 
preceding on page 3 lines 33-36. 

29 4-5 3.4.2.2.3 NA Several "Sommer et al. 2001" references do no distinguish if referring to Letters added to citations. 
200la or 200lb listed in references. I noticed this on Pages 4 and 5, but 
did not check the entire document. 

30 4 3.4.2.2.3 18-19 The example used is confusing and should be clarified or deleted "i.e., Deleted text as suggested. 
combined flows greater than 175,000 cfs) 

31 4 3.4.2.2.3 21 It should state Knights Landing Ridge Cut, not Knight's Landing Ridge Correction made. 
Cut. Implement fix throughout the document. 

32 4 3.4.2.2.3 30 Remove "and" from "wildlife and habitat" "aquatic" added after 
"and" per other comments. 

33 4 3.4.2.2.3 33 RE: "Agricultural crops benefit wildlife": what type of crops and what Crops are already included, 
type ofwildlife? while wildlife species vary 

too much to list. 
34 4 3.4.2.2.3 37-38 Stating that the bypass seasonally supports delta smelt is a stretch, unless Have clarified text. 

the author is referring to the open water, pelagic habitat at the lower part 
of the Yolo Bypass (e.g. Cache Slough Complex) 

35 4 3.4.2.2.3 40-41 Floodplain habitat that is seasonally dewatered is less likely to be Edits made as requested. 
dominated by nonnative fish species 

36 4 3.4.2.2.3 42 Statement that Yolo Bypass is "resistance to nonnative aquatic predators Unclear if this is a 
and competitors" is not true for the Toe Drain or for the Tule Canal. statement or a question. 

37 5 3.4.2.2.3 2 Remove "white" from "white sturgeon", green sturgeon have been Edits made as requested. 
documented in the Yolo Bypass. 

38 5 3.4.2.2.3 4-5 This may not be an appropriate characterization of the current situation. Reference to Lisbon Weir 
Lisbon Weir is not much of a barrier if the Fremont Weir is spilling, deleted. 

otherwise we want Lisbon Weir to exclude adults since they currently do 
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not have upstream passage. 
39 5 3.4.2.2.3 6-7 Rewrite first bullet to state "Passage impediments caused by existing Edits made as requested. 

structures when Sacramento River water is flowing over the Fremont 
Weir into the Yolo Bypass." 

40 5 3.4.2.2.3 8-9 Rewrite second bullet to state "Flow attraction caused by tributary flows Edits made as requested. 
and the Cache Slough Complex tidal exchange when there is no flow 
over the Fremont Weir and upstream passage is not possible." 

41 5 3.4.2.2.3 12 Moyle et al. 2004 is a better citation that the BDCP Integration Team Edits made as requested. 
2009. 

42 5 3.4.2.2.3 21-22 Floodplain inundation activates dormant larvae that oversummer in Edits made to reflect the 
floodplain sediment cormnent. 

43 5 3.4.2.2.3 34 Remove the "and" after CWT studies and add a comma. Edits made as requested. 

44 5 3.4.2.2.3 41 Remove the word "salmon" Edits made as requested. 

45 6 3.4.2.2.3 1-8 Reference to Del Rosario should be specifically placed where that work Removed del Rosario eta!, 

is cited and should not be referenced for the entire discussion of in review reference. 

emigration abundance or rates within the Yolo Bypass. 
46 6 3.4.2.2.3 3-4 I think this sentence is referring to when flooding first occurs in the The sentence is intended to 

bypass, but it is unclear. Re-wording as follows would clarify: ... timing cover more than just initial 

of initial bypass inundation, which primarilytleed&-occurs in January ... inundation. 

47 6 3.4.2.2.3 6 Winter run peak migration occurs over a bit longer period-Nov-Jan, not Edits made as requested. 
just Nov-Dec. Please contact Jason Roberts uu~ /'" '"c r:c~.gov for 
RST and pulse flow data references if necessary. 

48 6 3.4.2.2.3 ll Harrell and Sommer 2003 is a better citation here. Citation added. 

49 6 3.4.2.2.3 15 Change the sentence to include what is in bold" ... accumulate in the Edits made as requested. 
concrete apron of the weir and in the area immediately ... " 

50 6 3.4.2.2.3 15-16 The statement "Efforts are currently ... with these delays" should be more First sentence was left 
specific. What is currently underway for improved passage? Is it near intentionally vague, but the 

term actions or a longer term improvement to the weir? Furthermore, second sentence was 

while the problem has not been quantified, it has been identified as a modified to reflect the 

serious problem. comment. 

51 6 3.4.2.2.3 18 Replace "would" to "will" Edits made as requested. 

52 6 3.4.2.2.3 18-21 This is a general statement regarding numerous adult species and does "(including sturgeon)" was 
not belong in the sturgeon section. Suggested change: rewrite or move. added after adult fish 
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53 6 3.4.2.2.3 23-31 Distinguish that smelt may benefit directly from downstream transport of "directly or indirectly" 
floodplain productivity, benefits to sturgeon may be indirect. Sturgeon added after "benefit". 
are benthic feeders, so benefits from transported floodplain productivity 
would be secondary (for example, higher chlorophyll= grater food for 
clams = more clams for sturgeon) 

54 6 3.4.2.2.3 23-31 Actually, both juvenile smelts are captured fairly regularly in Yolo Sentence added as 
Bypass (e.g. Sommer et al. 2004a). Perhaps a better clarification would requested. 

be to say that "Although both smelt species seasonally occur in Yolo 
Bypass (Sommer et al. 2004a), they are unlikely to substantially use 
habitat beyond the floodplain's perennial channel (e.g. seasonal habitat)" 

55 6 3.4.2.2.3 29-31 This is a hypothesis and has not been quantified. Sentence indicates that 
these are expected results, 
not definite results. 

56 6 3.4.2.2.3 32-35 This paragraph seems a bit inconsistent with Page 3 (second bullet), The term "probably" that is 
which states that steelhead probably benefit from this migration corridor. used on Page 3, is 

Ditto for lamprey. synonymous with the terms 
"may" and "extent 
unknown" used here. 

57 7 3.4.2.2.4 18-20 This statement should be reworded? There is a plan, not individual But there are projects that 
projects. While projects could be implemented individually the YBFEP will be implemented to 

will be blue print for implementation. achieve the Plan. 

58 7 3.4.2.2.4 34 YBFEP should be completed within the first two years of plan Timeframe for completion 
implementation. To leave some time for Murphy's law but still create a was developed through the 

strong expectation of completion, please change "5" to "3" Yolo Work Group. Have 
retained the "5." 

59 7 3.4.2.2.4 34-35 The statement "During development of the YBFEP ... will be evaluated" See comment above. 
states that the YBFEP will be completed "within the first 5 years of plan 
implementation". This time frame seems excessive and should be 
revisited. The November 2010 draft stated that the YBFEP would be 
completed within six months of the BDCP being signed. 

60 7 3.4.2.2.4 35-39 The sentence should be reworded and clarified. "then the actions will be Deleted "then." 
further developed and implemented", all of these actions should be 
included in the YBFEP not at a later date. 

61 8 3.4.2.2.4 4 Replace "restore" with improve. There has not been proper passage Edits made as requested 
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since Fremont Weir was constructed. 
62 8 3.4.2.2.4 ll-12 The bullet should include management of the habitat. While waterfowl "habitat management" 

hunting is a stakeholder concern, the larger concern is the ability to added as requested. 

manage the habitat in an appropriate way to have forage crops for the 
wintering waterfowl and to meet specific Central Valley Joint Venture 
goals. 

63 8 3.4.2.2.4 16 Suggested edit: remove the word proposed in the document and state The term "Proposed" 
BDCP Authorized Entities. deleted as requested. 

64 8 3.4.2.2.4 22-23 Why would the BDCP Authorized Entities work with DWR? DWR Removed Proposed and 
is/will be an Authorized Entity. DWR. 

65 8 3.4.2.2.4 37 If project implementation depends on YBFEP evaluation, consider Edits made as requested, 
changing the wording here to: "the following projects will may be except "likely" is used 

implemented based on YBFEP evaluation ... " If this is not the case, instead of"may". 

please indicate which projects will be evaluated by YBFEP and which 
ones will not be. 

66 8-12 3.4.2.2.4 NA The bullets in the Timing and Phasing section conflict with each other The bullets and timing 
and should be adjusted accordingly. were developed through 

the Yolo Work Group. No 
changes made. 

67 9 3.4.2.2.4 l-2 Where did this bullet come from? Are the Authorized Entities proposing Yolo Work Group. 
having a fish rescue team standing and fully prepared? This has not been 
described or discussed before (in this document or during the 
development of CM2). 

68 9 3.4.2.2.4 6-7 Please state what "the goal of the Westside Concept" is Text revised to provide an 
overview of the Westside 
Concept. 

69 9 3.4.2.2.4 6-7 These will happen prior to the any permits being issued under BDCP. "or before" added after 
8-9 This is a study prior to BDCP implementation and should be noted "Phase 1". 

accordingly. 
70 9 3.4.2.2.4 9 Remove the third word ofline 9 "at". Edits made as requested. 

71 9 3.4.2.2.4 10-15 The feasibility has not been determined either. Furthermore, we need to "Feasibility" added. 
ensure we do not lose track of the main focus of CM2, which is a fish 
passage structure to pass numerous species at varying river stages. 

72 9 3.4.2.2.4 16-28 This is a new idea and has not been vetted in a public forum with the fish These projects were 
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agencies. Furthermore, this document has a lot of"near term" projects developed by the Yolo 
going on that seem to divert attention away from the ultimate goal of WorkGroup. 

providing adult passage and increasing the availability of seasonal 
floodplain habitat. 

73 9 3.4.2.2.4 23-28 The statements in line 23-28 are confusing. Will this be completed in 5 The specific timeframe for 
years or will the design and final permitting be done in 5 years? It is in design, permitting and 

conflict with page 11, line 28-33. constmction is still in 
development. 

74 9 3.4.2.2.4 37-38 This action should not be implemented until there is a low flow passage Comment noted. 
at the Fremont Weir. 

75 10 3.4.2.2.4 6-8 The statement "Implement other. .. over a broader season" is confusing. Revised text. 
Will this be completed in 5 years or will the design and final permitting 
be done in 5 years? It is in conflict with page 11, line 28-33. 

76 10 3.4.2.2.4 6-13 Do we know that improving water supply at Lisbon Weir will benefit the Text added as requested. 
aquatic food web? At what times of year will this action be 
implemented? Consider adding language similar to lines 14-15 in the 
next action: "Evaluate the utility of. .. " 

77 10 3.4.2.2.4 25-43 This bullet should be the main focus of the YBFEP. The time frame of The specific timeframe for 
this bullet appears to be in conflict with page 11, line 28-33 design, permitting and 

constmction is still in 
development. 

78 ll 3.4.2.2.4 28-33 11 years to receive final permission from the USACE on the construction The specific timeframe for 
12 1-9 for the major compoents of the conservation measure, e.g. the Fremont design, permitting and 

Weir etc. and not having them operational seems excessive and should be constmction is still in 

revisited. This conservation measure is a major component of this plan. development. 

How will timelines such as this effect the "stay ahead" clause of the 
NCCP A requirements? 

79 ll 3.4.2.2.4 17 Insert the term "including inflatable dams" after the words "control Text added as requested. 
structures" 

80 ll 3.4.2.2.4 30-32 ... will be received by the ELT, Phase 3, at the latest. This will initiate Text edited to reflect the 
construction contracting and constructing the remainder of the comment. 
component projects. Full buildout will be completed by the end of the 
Early Long Term Phase [Estimated in plan year 10 (late near term), 11 or 
12), ... 
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81 ll 3.4.2.2.4 35-37 The action should be moved to phase one, there are numerous near term Yolo Work Group 
fixes to address this issue. "At a minimum, modifications will be made to developed the timeframe. 

reduce leakage at the Sacramento Weir and thereby reduce attraction of 
fish from the Yolo Bypass to the weir. .. " 

82 13 3.4.2.2.4 1-10 Lines 1-10 describe actions to reduce effects on Giant Garter Snake. Will The methylation of 
there also be any action to reduce or minimize methylation of mercury or mercury, and associated 

to minimize the transport of mercury during maintenance activities risk is evaluated in the 

described on page 12? effects analysis. 

83 15 Table Colu The cell needs to be here and in the section "If Fremont Weir overtops Yolo Work Group 
CM02-1 mn 7- that water year". Suggested edit; copy and paste this cell into column 7-9 developed tables. 

9, above row 6 or within row 5 
Row3 

84 15 Table Colu Combine the cells of column 5 and 6, row 4 together. Yolo Work Group 
CM02-1 mn5- developed tables. 

6, 
Row4 

85 15- Table NA Please consider substitute in the attached table No table provided. 
16 CM01-1 

86 16 Table Colu These two cells need to include a statement about the "small inundation Yolo Work Group 
CM02-1 mn4- footprint" component that is not dependant on natural spill events. developed tables. 

5, Suggested addition for each cell; "Operate notch to inundate a small 
Row2 footprint of7,000-10,000 acres when the Fremont Weir is not spilling, 

but the Sacramento River is at an appropriate river stage." 
87 17 Table NA Please consider substitute in the attached table No table provided. 

CM02-2 
88 17 Table NA I recommend adding fall-run to the "Fisheries Enhancement" box for Dec Yolo Work Group 

CM02-2 1-Feb 15. They occur commonly during January when Yolo floods. developed tables. 

89 17 Table Colu Replace "Provide season floodplain habitat" with "Improve availability Yolo Work Group 
CM02-2 mn4, of floodplain habitat (food, etc)". developed tables. 

Row2 
90 17 Table Colu Delete "for spawning" from the sentence" ... for adult stagingfor Yolo Work Group 

CM02-2 mn5- spawning and spawning ... " developed tables. 
6, 

9 

ED_000733_DD_NSF _00047378-00247 



Row3 
91 17 Table Colu Rewrite the statement to "Improve passage for covered species, Yolo Work Group 

CM02-2 mn3- particularly adult salmonids and sturgeon through a notch and/or developed tables. 

9, additional fish ladders." 
Row4 

92 17 Table NA We recommend this table be reworked. Please consider the attached Yolo Work Group 
CM02-2 table and discuss with DFG and DWR. developed tables. 

93 NA Figure NA Plan Area should be inclusive of levees (currently the black lines leave Yolo Work Group 
CM02-6 out both the low-flow channel of the Bypass and the East and West developed tables. 

levees. Also, if plan area limits where staging areas and spoil piles can 
be, it should be extended as shown in maps submitted ~last year through 
Washington Team to SAIC 
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Bay Delta Conservation Plan 
Review Document Comment Form 

Document: BDCP Conservation Measures 3 through 7 
Name: Federal Agencies Comments (USFWS, NMFS, Bureau of Reclamation) 
Affiliation: 
Date: 1/20/12 
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1 Overall NMFS These are very conceptual descriptions of the CMs. While 
there is discussion of what is required for implementation 
and what is expected in terms of effects, this information 
is very theoretical. It is understood that the descriptions 
are not required to be at any percent-design level at this 
point, but it should be clearly acknowledged (perhaps at 
the beginning of the CM section) that there is no guarantee 
that these efforts will produce the anticipated results or 
that the selected amounts (i.e., 65,000 acres of restored 
tidal habitat) will have the desired degree of biological and 
ecological effect. 

It would be useful to know how the target areas/lengths 
were derived. The text should indicate whether they are 
they the minimum expected to provide a beneficial 
ecological effect, and if they are even physically feasible 
(i.e., are there 65,000 acres of land that, topographically, 
can become tidal habitat, even if all land is available for 
use?). 

These particular CMs, especially CM5-7, are very 
interrelated. A way to help present this interrelation to the 
reader would be to include a table of the conservation 
measures indicating how they are related to each other in 

Disposition 

Introductory language for each CM revised to include 
more detail about tmcertainty, and how monitoring and 
adaptive management will address uncertainty. 

The rationale for target areas/lengths is provided in 
Section 3.3 (Biological Goals and Objectives) 

Table showing how CMs are interrelated will be 
considered for next draft. 
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terms of function, siting and design, implementation, and 
in fulfilling each other's targets. 

2 Overall FWS Once the biological goals and objectives are completed, Comment noted. 
these Conservation Measures and all others will need to be 
updated to reflect any updated information. 

3 Overall NMFS The figure numbers don't match the supplied figures. Corrected 
4 Given the nature of the habitat types in CMs 3-7 and other These issues will be addressed in Appendix 2.C (Climate 

CMs in BDCP, appropriate and thorough inclusion of Change) and Section 3.6 (Adaptive Management and 
future climate change assumptions is very important. Monitoring Program) 
Depending on when certain types of BDCP-related 
habitats are created/protected, its intrinsic value will vary 
based on the effects of sea level rise and societies actions 
to address sea level rise and changing weather patterns. 
As an examples: 1) will habitats change values for certain 
covered species as water depths change (e.g., tidally 
influenced areas)?; 2) will the overall effect ( + or-) of 
BDCP implementation on species population levels 
change in-relation-to climate change in upstream habitats 
(e.g., salmon spawning/rearing areas, avifauna nesting 
areas, etc.); and 3) if the bulk of precipitation arrives 
earlier in the year as rain, how might erosive forces of 
increased earlier nmoff manifest in the ecosystem and 
then be addressed by BDCP? Most of these analyses 
would probably be qualitative in nature. 

Overall FWS Universal comment: Habitat is a term used to describe Agreed. Revised CM names accordingly - Tidal Habitat 
land used by a species, for instance, giant garter snake Restoration is now Tidal Natural Communities 
habitat. Attaching the term habitat to a natural community Restoration. 
isn't as appropriate based on the definitions that have been 
defined within the Plan. Suggest that "tidal habitat 
restoration", be referred to as "tidal restoration" or "tidal 
marsh restoration". This comment also applies to the title 
ofCM4. This comment extends throughout the document. 
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Overall FWS We suggest text in the BDCP document provide more Available tools for management such as grazing and 
detail on the means for accomplishing conservation burning are provided in CM 11. The restoration activities, 
measures, such as grazing, burning, excavating, etc. Each for the most part, do not rely on a range of available tools 
CM section should identify a box of available "tools" to but rely on specific procedures such as grading and 
accomplish their implementation. This will greatly planting. However, some more detail has been added to 
improve the clarity of these CMs. the CMs in this regard. 

CM3 Overall 3.4.4 FWS Conservation Measure 3 is a natural conununity protection Comment unclear. CM provides criteria for selecting and 
1-25 and restoration conservation measure, yet, there is minimal acquiring lands for protection, and describes protection 

to no focus on the protection portion of the measure. mechanisms. Chapter 6 Implementation provides 
Greater discussion on how acreages and values of additional details. 
protected lands (e.g., riparian protection) will be met 
should be provided. 

CM3 2 3.4.4.1 Table FWS Conservation target acreages will need to be updated in Comment noted. 
through CM3-1 this table to reflect revisions made in the conservation 
9 strategies. 

CM3 5 VRNCl. NMFS Regarding note to reviewers. There is no location Location is not changing. 
3 described other than on the Sacramento or San Joaquin 

River. Would the habitat location change to a different 
river? 

CM3 9 3.4.4.2.1 20 FWS Replace "tidal habitat restoration" with "tidal marsh Text revised as recommended. 
restoration". 

CM3 9 3.4.4.2.1 20-21 FWS Replace "agricultural habitat protection" with "agricultural Text has been revised to "cultivated lands protection". 
protection" or with the recently proposed "cultivated lands 
protection". 

CM3 9 3.4.4.2.1 28 FWS Replace "tidal habitats" with "tidal marsh". Text revised as recommended. 
CM3 9 3.4.4.2.1 35-36 FWS Suggest revising to read: Sufficient agricultural lands are Text revised as recommended. Also "agricultural lands" 

present in Conservation Zone 1 to achieve a substantial has been replaced with "cultivated lands" for clarity and to 
proportion of the overall agricultural bab#at-conservation be consistent throughout the document. 
target acrea_g_es established for the Plan Area. 

CM3 9 Fig 3.2-2 NMFS Need to see a map that outlines the conservation zones Chapter 3 admin draft includes this figure. 
somewhere in this chapter. 
There is no Fig 3.2-2 
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CM3 9 Table 3X 13 NMFS Will need missing gaps filled to review this document. Filled in for admin draft 
CM3 10 3-6 FWS Regarding: This zone also contains lands suitable for This aspect of the grassland conservation strategy is being 

grassland restoration to increase connectivity among reviewed and will be revised for the public draft BDCP 
currently fragmented patches of grassland and seasonal 
wetlands, and to provide high-value transitional upland 
habitat adjacent to restored tidal marsh plain habitats. 

Reconnnendation: Include expand upon existing grassland, 
as well, in this description to be consistent with the 
landscape-level objective. 

CM3 10 25-27 FWS Suggest revising to read: Conservation Zone 2, which Text revised as recommended. Also "agricultural lands" 
hosts the majority of rice agriculture in the Plan Area, has been replaced with "cultivated lands" for clarity and to 
supports sufficient agricultural lands to achieve a be consistent throughout the document. 
substantial proportion of the overall agricultural bahltat 
conservation target acreqg_es established for the Plan Area. 

CM3 10 38-40 NMFS Since this metric of existing protected lands is used in all This section provides background and context for the 
the conservation zones, it would be useful to give some conservation measure, including a description of 
detail on why it is important and why a conservation zone opportunities and constraints for protection. Protection is 
with little opportunity would be created and how the zones only one aspect of the conservation strategy and protection 
were chosen/created in the first place. opportunity was not the sole factor in determining the 

conservation zone boundaries. 
CM3 11 5 FWS Replace "agricultural habitats" with "lands". "agricultural habitats" has been replaced with "cultivated 

lands" for clarity and to be consistent throughout the 
document. 

CM3 14 1-8 FWS These six bullets will need to be described in greater This bullet list is intended to be a list of available tools and 
detail. Especially the limited-term conservation easements not a list of conditions or requirements. However, we 
and the agreements. What do these entail, .. how much? .. understand FWS' concern over use of limited-term 
when?, etc .. easements and have added detail in regard to this available 

tool. 
CM3 14 14 FWS The use oflimited-term conservation easements to serve as Noted. See comment above. 

mitigation (or conservation) for the Plan is still being 
discussed by the permitting agencies and solicitors. 
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CM3 14 21 FWS The specified period(s) in which these limited-term This aspect of the conservation strategy is being reviewed 
easements would be used should be detailed in the Plan. and will be revised for the public draft BDCP 
The ratio of limited-term to permanent acquisition during 
the 5-year permit duration should be defined within the 
Plan. 

CM3 14 22-24 FWS Regarding: After the easement expires the Implementation This CM has been revised to state that by the end of the 
Office would be required to replace the conserved 50-year pennit term there will be no limited term 
agricultural habitat with another conservation easement, easements and all will be permanent easements. 
either short-term or permanent. 

In the agencies discussions with ICF, there was an 
indication that all the limited-term easements would be 
transitioned into permanent easements by the end of the 
permit duration (50 years). These details should be 
included if it is the intention. Otherwise, the agencies will 
need to take into consideration whether limited-term 
easements is an approach in perpetuity that can be 
permitted as part of the Plan. 

CM3 15 34-37 NMFS Vague and hard to follow what is being said here though it Revised text for clarity. 
does seem important for understanding how much 
flexibility is inherent in the conservation targets. 

CM3 16 2-7 FWS Is "minimizing redundancy" a pmdent aim of a habitat The actions taken to implement the conservation measures 
conservation plan. Natural systems seem to employ will be redundant across the landscape, in that they will be 
redundancy as a natural hedge against catastrophe. implemented for a number natural cmrununity types. This 

sentence refers to minimizing redundancy of the language, 
not redundancy of the actions themselves. 

CM3 16 9-13 FWS Please provide concrete examples of how this will be The conservation strategy for tidal areas is being reviewed 
accomplished. Words are fine, but don't get added together and will be revised for the public draft BDCP 
to achieve 65,000 acres. 

CM3 16 16-18 FWS Please identify the lands that will contribute to the 65,000 See above response. 
acre goal. 

CM3 16 19-21 FWS Please identify the parcels to be included in this Individual parcels are not identified in this Plan. As with 
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designation of habitat contributing to the 65,000 acres. many regional HCPs, the Plan identifies a process by 
Also, explain how the changing values of these parcels which parcels will eventually be identified. Changes in 
over time will be calculated and incorporated into BDCP the landscape over time, and how this will be incorporated 
planning. into BDCP planning, are described in Section 3.6. 

Adaptive Management and Monitoring Program. 
CM3 16 3.4.4.3.3 33-38 NMFS This is confusing and seems to potentially present two Revised to clarify. 

options: 
1) 600 acres of vernal pool complex must be 

protected. After the 600 acre target is met, any 
additional protected vernal pool complex can 
count towards the grassland target, but only to a 
maximum of 300 acres. 

2) 600 acres of vernal pool complex must be 
protected. 300 acres of the protected vernal pool 
can ALSO be considered protected grassland and 
count towards that target (effectively leaving 
7700 remaining acres of grassland target as long 
as 300 acres of vernal pool complex has been 
protected). 

Please modify to clarify the intended meaning. 
CM3 17 32 FWS Grassland could occur in conservation zone 7 as it relates DONE 

to conservation for the riparian brush rabbit. Please verify 
in Chapter 3 of the conservation strategies that this 
statement in the document is accurate. 

CM3 19 13-17 FWS How will the 5,000 acres within the 10,000 acres be Seasonally immdated floodplain is not a natural 
credited? connmmity, so it will not be credited toward the natural 

cmrununity target. Riparian restoration will be credited 
toward the target for this natural connnunity. The 
Implementation Office will ensure that at least 10,000 
acres of seasonally inundated floodplain is restored, and at 
least 5,000 acres of riparian are restored, and these two 
measures can overlap geographically. 
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CM3 19 18-21 FWS Does this paragraph result in change acreage numbers? This paragraph does not change acreage numbers. The site 
Please provide detailed site criteria and acreage for the criteria are provided in the respective sections referenced 
planned project. How does this all get worked out, in this paragraph. Site specific planning, design and 
exactly? approval are further described in Section 3.6 Adaptive 

Management and Monitoring Program and Chapter 7, 
Implementation Structure. 

CM3 21 1-3 FWS This newly proposed approach to use limited-term Comment noted. Strategy revised to allow limited term 
easements for conserved lands needs to be conferred with easements during the 50-year pennit term only. All 
the species experts to determine if it is an appropriate easements after term expires would be permanent. ICF is 
approach for the conservation for each of the applicable also awaiting FWS feedback after they confer with their 
covered species that relies on agricultural lands as part of solicitors in regard to use of short-term easements and 
the conservation strategy. Limited-term easements may be providing sufficient long-term assurances. 
less appropriate for some species versus others. More 
investigation on this approach is necessary by the TTT. 

CM3 23 18-25 FWS Presumably these assessments are occurring now? If not, The public draft will BDCP will provide additional detail 
when will such assessments occur? If these assessments on assumptions and opportunities to meet conservation 
will not occur until after the Plan is in place, what targets. However, this plan takes the approach taken by 
assurances are there that the possibility of doing what is many HCP/NCCPs in which project specific detail is 
called for is even feasible? Please show the work thus far provided later, during implementation. Uncertainty will 
completed in order to justify making the claims of be addressed through monitoring and adaptive 
certainty with respect to the restoration presented here. Is management. The Implementation Agreement will specify 
this an assumption or is there more to this assertion? commitments that must be met for permit compliance and 

to achieve the assurances that are being met under the 
Plan. 

CM4 26 2-7 FWS As has been previously noted elsewhere, proper review Comment noted. 
cannot be completed until all components of the document 
under review are available and properly presented. While 
we are attempting to provide feedback for those items 
available, we await completion of draft documents before 
we "complete" our initital review. 

CM4 26 8-15 FWS Please justify the use of a definition of tidal marsh habitat The conservation strategy for tidal areas is being reviewed 
that includes areas permanently under 9-12 feet of water. and will be revised for the public draft BDCP. 
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Further, please document the spatial and categorical 
arrangement of the various "categories" of tidal marsh 
habitats proposed. Will all tidal marsh habitats contain all 
attributes of tidal marshes? If not, what arrangement of 
constituent marshes will be constructed such that natural 
tidal marsh function will be restored in the Estuary? 

CM4 26 16-19 FWS Achieving tidal marsh restoration "success" has been Monitoring actions for this conservation measure were in 
shown to take up to 30 years. Why has a 5-year duration of development at the time of this draft but are now available 
monitoring been selected? After 5-years, and declaration in Appendix 3-E. 
of success, will no further monitoring be performed or 
needed or useful? 

CM4 26 20-26 FWS Seems like there is much left to the imagination regarding Monitoring and adaptive management will be 
tidal marsh restoration. Since this could be regarded as the implemented to address uncertainties. 
ecological "linch pin" of the Restoration Plan, is it wise to 
proceed if so much is unknown as of this draft writing? 

CM4 27 1ST FWS Does creation of 65,000 acres of "tidally influenced No- the aquatic and upland portions of the 65,000 acres 
Table natural communities" equal65,000 acres of tidal marsh will not be marsh. This is clarified in revised CM. 
item habitat? 

CM4 28 Table FWS Will achieving habitat targets in one category that overlap The meaning of this comment is unclear. Natural 
to another category be credited to both categories? What community targets for tidal restoration will not overlap, 
was the intent of the original target? Is not redundancy of but acreages for which specific actions are needed may 
function in space and time a feature of ecosystems? Why overlap. The document seeks to minimize redundancy in 
such a reluctance to replace redundancy via restoration? language, not redundancy in conservation actions across 

the landscape. 
CM4 29 Table NMFS TBEW1.2 is repeated This objective applies to both TBEW and TFEW and has 

CM4-l been elevated to the landscape level. 
CM4 30 35-41 FWS Is Liberty Island an example of freshwater tidal marsh This will be addressed in a subsequent draft 

restoration or of accidental island flooding? Also, in the 
future, will this remain freshwater or will it become 
brackish or marine? 

CM4 31 3.4.5.2.2 14-17 NMFS It would be good to see an explanation of the mechanism Comment noted. This will be addressed in a subsequent 
for how restoration in the Cache Slough ROA will reduce draft 
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bidirectional flows in Sutter and Steamboat Sloughs. 
CM4 31 14-17 NMFS "Significantly enhancing movement of juvenile Comment noted. This will be addressed in a subsequent 

salmonids" is a pretty strong statement though not draft. 
quantifiable in this bullet statement (or EA thus far). What 
is quantifiable is how ND diversions will likely increase 
bidirectional flows under certain diversion/flow patterns. 
Tidal habitat restoration under current water operations 
may result in a net benefit but under dual conveyance is 
there a certainty that it will compensate (and improve 
conditions?) for the water diverted at the new facilities? 

CM4 31 14-17 FWS Will this feature of hydrology remain the same once the This will be addressed in a subsequent draft 
north Delta intakes begin to function? 

CM4 31 23-26 FWS What evidence do we have that this is currently occurring? This will be addressed in a subsequent draft 
CM4 31 27-28 FWS At least two of these species are brackish to marine in This will be addressed in a subsequent draft 

salinity tolerance -- is it envisioned that the esc are will 
become more saline through time? What then can be 
expected within the biotic community as a response to the 
increases in salinity? Does this salinity change through 
time represent challenges for the other proposed 
restoration in the Delta? What scale of effectiveness will 
be used to accommodate salinity regime shifts over time in 
the Estuary? 

CM4 32 4-7 FWS What evidence do we have that the material produced is This will be addressed in a subsequent draft 
exported, and when exported, what evidence do we have 
that such material becomes incorporated into food for 
species of interest? 

zCM4 32 13-19 FWS Multiple small restorations might not be preferred to This will be addressed in a subsequent draft 
single, large restorations. What are the real trade offs? Is 
the restoration experience at Decker Island being 
advertised as a restoration/mitigation success? 

CM4 33 6-10 FWS Potential sites for restoration exist in abundance. Which As is connnon for large scale HCP, implementation 
one will actually be restoration sites? This should be flexibility is provided within clearly defined impact limits. 
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clarified prior to formalizing an analysis of project effects Monitoring and adaptive management will be 
or considering the extent of the Conservation Measures. implemented to ensure impact limits are not exceeded. 

CM4 33 3.4.5.3.1 7-8 NMFS Which tributaries do you have in mind, and is restoring Tributaries in the Conservation Zone 7 will be evaluated, 
them part ofBDCP? and tributaries and sites will be selected during plan 

implementation based on site criteria and the ability to 
meet biological goals and objectives. 

CM4 33 26-29 FWS Restorations will require a lot of site-specific decision- This is described in Section 3.6 Adaptive Management and 
making and relevance in order to be successful. How will Monitoring Program, and Chapter 7 Implementation. 
these specific details be incorporated into what is now a 
very general description of what is to constitute the 
Habitat Conservation Plan. Can you describe how we will 
proceed with expecting certain outcomes when the 
decisions for how the restoration will be implemented may 
not be made for many years? 

CM4 33 32-35 FWS What is a realistic timeline for project implementation of Assumptions regarding implementation timelines will be 
site-specific projects? The state or federal agencies have provided in public review draft. 
held properties for many years with little or no movement 
(or regression) with respect to once-fervent expectations 
regarding "restoration." With these cases as examples, 
what is our expectation to be for the various proposed 
programs and projects? 

CM4 34 3-4 FWS There is much technical detail missing here that will This information will be detailed in Section 3.6 Adaptive 
determine the success or failure of such measures. When Management and Monitoring Program, and Chapter 7 
will the implementation details be subject to scrutiny and Implementation. 
evaluation? 

CM4 34 14-22 FWS Please provide rationale for these acreage targets and their This information will be provided in public review draft. 
distributions. 

CM4 35 14-27 FWS How will the criteria discussed here inform the process of This information will be detailed in Section 3.6 Adaptive 
implementation. Have the criteria discussed here been Management Monitoring Program. 
used to establish the existence of such acreages when 
establishing restoration targets within the Plan? 

CM4 35 36-43 FWS How will "time to ecological functionality" be factored This information will be detailed in Section 3.6 Adaptive 
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into the implementation effort and how will this be Management and Monitoring Program, and Chapter 7 
accredited to the Conservation Plan? Implementation. 

CM4 37 3.4.5.3.4 1-3 NMFS Please provide more details and discussion of how BDCP This information will be detailed in Section 3.6 Adaptive 
will ensure that native plants, not exotics, will be Management Monitoring Program. 
established and maintained in the restored wetlands. It 
seems that if exotics become established, wholescale 
changes in the landscape may be necessary to remove 
them. 

CM4 37 22-42 FWS This is confusing here -- shallow sub-tidal areas will result Comment noted. This will be addressed in a subsequent 
from reintroducing water to sub-tidal elevations by draft 
breaching levees. If this isn't something desirable for 
native fishes, why is it considered an important part of the 
Habitat Conservation Plan. Please rewrite for clarity of 
explanation. 

CM4 37 3.4.5.3.4 24 NMFS I'm not sure that subtidal wetlands in the Delta qualify as This will be addressed in a subsequent draft 
lamprey habitat, other than as a migratory route. 

CM4 38 12-18 FWS There would herein be seen to be a preferential bias This paragraph does not indicate that salinity factors 
towards some restorations in avoidance of others for would influence where restoration would ultimately occur. 
reasons beyond what might be best for the covered It describes how restoration will be sequenced to minimize 
species. Is this the appropriate decision for support of potential adverse salinity effects. 
species and habitat in an HCP? Would restoration north of 
Montezuma Slough count less than bay-side restoration? 
Does that make biological sense? 

CM4 38 19-30 FWS This is an interesting notion. Will the project have This will be addressed in a subsequent draft 
limitations put on pumping when benefits from south 
Delta restorations are providing benefit? What do those 
restrictions look like? 

CM5 40 9-21 FWS Seasonal floodplains are demonstrably important to Comment noted. This will be addressed in a subsequent 
several species of concern for the Plan. Why is it feasible draft 
to wait 40 years for the benefits to these species be 
realized when it will be difficult enough to secure these 
floodplains now? Given population projections for 
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Californian over the life of the Plan it will be harder to 
secure m1developed "floodable" lands 40 years from now 
than it will be today. Is this projection feasible or realistic? 
Are the benefits to be presumed now, but if these lands 
don't become available, then ...... ? 

CM5 43 3.4.6.3 17-19; NMFS There appear to be conflicting goals in this section. Some The CM indicates that farming will be allowed in the 
31-39 bullets mention allowing channel migration using setback floodplain when it is compatible with these actions. These 

levees, and increasing inundation frequency and duration, types of restoration will not occur where active farming is 
and allowing the natural establishment of riparian allowed. 
vegetation. None of these sound compatible with current 
farming practices. 

CM5 44 7-10 NMFS This seems like a similar criteria to consider for Comment noted. This will be addressed in a subsequent 
management changes in the Sacramento River under Hood draft 
Bypass Rules (linking the new flow regimes to floodplain 
and channel margin habitat.) 

CM5 44 3.4.6.3.2 22-40 NMFS Again, these two goals seem mutually exclusive. How can See response above. 
you have "riparian forest and scrub vegetation" on 
restored floodplains yet "maintain existing agricultural 
uses"? 

CM5 44 3.4.6.3.2 24-27 NMFS It seems as if there is the potential for double or even triple Restored floodplain is not a natural community. The 
counting restoration acreage if restored floodplain acreage natural community target acreages will not overlap or be 
can also count as riparian acreage. double counted. 

CM5 44 36 FWS Should this be written as to minimize or avoid the use of Herbicides/pesticide use will not be a covered activity 
herbicides/pesticides? In our discussions with ICF, we under the HCP, and the permittees will not prohibit 
discussed not using pesticides on the ag lands used for herbicide/pesticide use on cultivated lands but will (1) 
conservation. include language in conservation easements for cultivated 

lands that minimizes use of herbicides/pesticides, and (2) 
consider potential use of pesticide/herbicide as a limitation 
in determining whether continued farming is a compatible 
use for the conservation measure at a project-specific 
level. 

CM6 46 9-13 FWS Please provide the rationale for requiring 20 miles of Comment noted. This will be addressed in a subsequent 
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restoration of margin habitat and also the rationale for why draft 
10-miles on both sides of the river is equivalent to 20-
miles on just one side of the river. 

CM6 46 9-18 FWS It's not clear how the proposed riparian restoration within Comment noted. This issue will be addressed following 
levees will work with existing Corps of Engineers policies completion of the admin draft. 
for vegetation on levees. BDCP CMs that identify 
restoration actions on or adjacent to Corps' "project" 
levees will need to be a topic of discussion with the Corps. 
Before the value of these restoration areas are added to 
BDCP, the Corps should review and comment on BDCP's 
proposals. While the Corps does have guidelines for 
establishment/retention of riparian on project levees, they 
are different from what's proposed in CM 3-7. Perhaps an 
estimate of project vs. non-project levees in restoration 
areas will help with estimates considering different levels 
of allowed restoration. 

CM6 46 14-18 FWS Again, project benefits will take 30 years to begin in full. Some conservation measures, such as natural community 
How will this be reconciled with the need for habitat protection, will be effective in year 1, others will take 
conservation in year 1 of the project? Is this biological years to be effective. Temporal losses (delay between 
benefit expected to "pay backward?" impact and conservation), and measures to avoid, 

minimize, or offset temporal losses, are addressed at the 
natural community and species levels in Chapter 5. 

CM6 46 3.4.7 17 NMFS Why has the range of additional acreage already been set Comment noted. This will be addressed in a subsequent 
at 20 miles? Isn't that something that should be worked draft 
out under the adaptive management plan? 

CM6 47 3.4.7.1 Table NMFS Objective L2.3: Shade created by riparian vegetation can This information incorporated. 
CM6-l help reduce water temperature and, in turn, increase DO 

levels. It would be useful to note this unless "water 
quality" in the objective is not inclusive of anything except 
temperature. 

CM6 47 3.4.7.1 Table FWS Objective L2.3: It should be identified that shaded Revised to provide this information. 
CM6-l riverine aquatic habitat would probably provide very 
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limited thennal benefits in the Delta. This type ofhabitat 
would only thermally benefit micro-habitat areas directly 
below/adjacent to its vegetation. The significant thermal 
benefits of SRA typically occur along east/west flowing 
narrow streams in California. Large north/south flowing 
rivers like the Sacramento receive a more minimal benefit 
except for areas directly below the vegetation. 
Additionally, the value of riparian habitat to condition 
instream temperatures in the Delta is different for each 
covered species. As an example, juvenile salmonids 
should benefit while delta and long smelts should not. If 
large woody debris is a component of this Delta SRA (as 
per FWS definition ofSRA), it would probably result in 
increased predation from numerous nonnative fish species. 
These adverse effects should be included in the effects 
analysis. 

CM6 49 3.4.7.3 16-18 NMFS Indicate the implications of the levees being federal This will be addressed in a subsequent draft 
project levees (or not). 

CM7 52 8-13 FWS It's not clear how the proposed riparian restoration within Comment noted. This issue will be addressed following 
levees will work with existing Corps of Engineers policies completion of the admin draft. 
for vegetation on levees. BDCP CMs that identify 
restoration actions on or adjacent to Corps' "project" 
levees will need to be a topic of discussion with the Corps. 
Before the value of these restoration areas are added to 
BDCP, the Corps should review and comment on BDCP's 
proposals. While the Corps does have guidelines for 
establishment/retention of riparian on project levees, they 
are different from what's proposed in CM 3-7. Perhaps an 
estimate of project vs. non-project levees in restoration 
areas will help with estimates considering different levels 
of allowed restoration. 

CM7 52 3.4.8.1 Table NMFS Objective L2.3: Is this shading provided by the riparian There is overlap and redundancy in many of the biological 
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CM7-l habitat in addition to that provided by the channel margin objectives. As noted by FWS, this is desirable in order to 
habitat? If not, it seems like double counting. ensure address ecological needs in a number of ways. 

This does not constitute double-counting. 
CM7 52 3.4.8.1 Table NMFS Objective L2.3: Shade created by riparian vegetation can See identical comment above. 

CM7-l help reduce water temperature and, in turn, increase DO 
levels. It would be useful to note this unless "water 
quality" in the objective is not inclusive of anything except 
temperature. 

CM7 52 3.4.7.1 Table FWS Objective L2.3: It should be identified that shaded See identical comment above. 
CM6-l riverine aquatic habitat would probably provide very 

limited thennal benefits in the Delta. This type ofhabitat 
would only thermally benefit micro-habitat areas directly 
below/adjacent to its vegetation. The significant thermal 
benefits of SRA typically occur along east/west flowing 
narrow streams in California. Large north/south flowing 
rivers like the Sacramento receive a more minimal benefit 
except for areas directly below the vegetation. 
Additionally, the value of riparian habitat to condition 
instream temperatures in the Delta is different for each 
covered species. As an example, juvenile salmonids 
should benefit while delta and long smelts should not. If 
large woody debris is a component of this Delta SRA (as 
per FWS definition ofSRA), it would probably result in 
increased predation from numerous nonnative fish species. 
These adverse effects should be included in the effects 
analysis. 

CM7 55 3.4.8.2 39-40 NMFS Given the high degree of uncertainty associated with all Changed to "is expected to increase" 
most habitat restoration, I suggest changing "will increase 
the abundance" to "should increase the abundance" 

15 

ED_000733_DD_NSF _00047378-00263 



Document: CM3-CM7 

Bay Delta Conservation Plan 
Review Document Comment Form 

Name: State Combined Comments 
Affiliation: 
Date: January 18, 2012 

Comment Page Section# Line Comment 
# # # 

Conservation Measure 3: Natural Communities 
Protections 

1 General This is a general comment. Throughout the descriptions of 
Comment the conservation zones the term "open space" appears to be 

used as a direct synonym for "protected lands." This caused 
some confusion for me at first because "open space" can 
mean a lot of things. Some of the protected lands are 
actually in ag (e.g., protected lands on Staten, Twitchell, and 
Sherman Islands), but they're referred to as open space in 
the description of CZ 5. However, in the description of CZ 3, 
the final sentence says that since only 0.05% of that area is 
in existing protected lands, few opportunities exist to build 
the reserve system off existing open space ... but if open 
space includes ag lands (as described in the description in 
CZ 5), then there are ample opportunities to build off of them 
in CZ 3 since that's primarily what comprises it. I think it 
would reduce confusion if "open space" were replaced with 
"protected lands" throughout the document where the true 
meaning of "open space" is "protected lands" like is done 
under the descriptions for CZ 1 and 7. 

2 General Throughout the document Coldani Marsh is misspelled as 
Comment Caldoni. It should be corrected. 

Disposition 

"open space" changed to "protected lands" 
throughout CMs 1-7. 

Spelled Caldoni in GGS recovery plan but 
Coldani is correct. This was corrected 
throughout. 
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3 General The date in the footer is Jan 2011, and should probably be Date in footer has been corrected. 
Comment Jan 2012. 

4 General There are a few species for which there are specific The CMs describe how the goals and 
Comment Biological Objectives and restoration goals outlined. objectives will be achieved, and Section 3.3 

However, the other BDCP covered species (California Black describes how achieving the goals and 
Rail, Least Bell's Vireo, California Tiger Salamander, etc) are objectives will benefit each species. 
not mentioned at all in this section. The aims stated on page 
1 say that BDCP will protect, enhance, and restore habitat 
for covered species and habitat. There should be some 
discussion of how the different objectives and restoration 
actions will benefit the other BDCP covered species. 

5 General The references to criteria, considerations, etc of each CM's Biological objective tables have been 
Required Actions should be better cited in their respective revised to better describe the conservation 
biological objectives tables. It is not apparent that this action associated with each objective. 
information is provided within each CM section and can 
confuse the reader. Table CM7-1 seems to be the only table 
that has sufficient references. 

6 General The assumptions regarding the footprints and components of The CMs are intended to describe how the 
all conservation measure(s) should be described in the biological goals and objectives will be met, 
conservation measure(s). The effects analysis should show and are intended to describe actions that 
the benefits/impacts of the conservation measure(s). will be taken rather than assumptions 

regarding actions. Assumptions regarding 
footprints and components of conservation 
measures will be described in appendices 
associated with the effects analysis. 

7 General The following errors are found throughout this document and No change. Was informed by our editors 
should be corrected: capitalize delta in "Delta smelt" and use that in these documents delta smelt stays 
"Sacramento splittail" rather than "splittail." un-capitalized. 

8 Figure Add insert to the layout to ;how the larger area that Graphics standards for the public draft 
CM03-1 tJIIItJUIIIl::> the presentation are in review and will be 

readers a better idea of where this location is. applied uniformly to the document. 
9 1 3.4.4 26 Should it be CM4 (not CM 5) thru CM10? Text revised as recommended. 
10 2 Table L 1. This objective should specify upland areas, not transitional Edited accordingly. Included parenthetical 

CM3-1 6 uplands. Include a parenthetical (non-agricultural). (non- cultivated lands). 
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11 2 3.4.4.1 Tab Editorial: For a clearer format, set the table to not allow rows Table rows adjusted so they are no longer 
le to break across pages. In Microsoft Word, highlight the allowed to break across pages, as 

CM table, right click and choose Table Properties, select the row recommended. 
3-1, tab, and uncheck the box "Allow row to break across pages" 
Obj 
L4. 
1 

12 2 3.4.4.1 Tab Re: Table CM3-1. Objective L 1.3 is missing. Added. 
le 

CM 
3-1 

13 4 3.4.4.1 Tab Re: Table CM3-1. Objective MFNC1.1: is there an average No there isn't. There's no way of 
le width for the 20 linear miles called for here? (May be guaranteeing a specific width. This 

CM answered in Section 3.4.6) objective has since been removed, and a 
3-1 landscape objective has been developed that 

incorporates a mudflat component.(L2.11 ). 
14 4 3.4.4.1 Tab Re: Table CM3-1. Objective TBEW1.1: should be made Objective revised to clarify. 

le clear that the 3,600 acres is a subset of tidal marsh 
CM restoration target acreage. 
3-1 

15 4 3.4.4.1 Tab Re: Table CM3-1. Objective TFEW1.1: should be made Objective revised to clarify that the 13,900 
le clear that the 13,900 acres is a subset of tidal marsh acres is a subset of the 65,000 acres. 

CM restoration target acreage. Each of the natural cmrununities within 
3-1 tidal restoration has an objective with a 

It's not clear to me where the rest of the 65K comes minimum restoration acreage. After 
from ... adding up the tidal marsh numbers in the table only meeting these minimum acreages, the 
yields about 28K. remainder can consist of any combination 

of these natural connnunities. 
16 4 3.4.4.1 Tab Editorial: Change "Create 400 acres ... that functions as" to Text revised as recommended. 

le "Create 400 acres ... that function as" 
CM 
3-1, 
Obj 
NF 
EW 
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1.1 
17 5 3.4.4.1 Tab Editorial: Add "wetland complex" after "alkali seasonal" Text revised as recommended. 

le 
CM 
3-1, 
Obj 
AW 
NC 
1.1 

18 5 3.4.4.1 Tab Re: Table CM3-1. Objective AWNC1.1: this acreage will Agreed. This was changed to 150 acres. 
le probably change due to land availability and impact 

CM commensurability (only 90 acres are being affected; there 
3-1 are few unprotected areas of ASW). 

19 5 3.4.4.1 Tab Objective AGNC1.1: Maintain 4,600 acres of rice This 4,600-acre amount will remain, but 
le lands ... Objective my be revised based on discussions Re: pertains to all rice in Yolo Bypass and 

CM Ag lands. protection is only warranted if the total 
3-1 amount in the bypass falls below 4,600 

acres. 
20 6 3.4.4.1 Tab Riparian brush rabbit conservation measures are referred to Done. 

le as RBR1.1 and RIBR 1.2. Should be consistent, using either 
CM "RBR" or "RIBR" 
3-1 

21 6 3.4.4.1 Tab Objectives YBCC1.1 and 1.2 are not consistent between Objectives were still in development when 
le Conservation Measures 3 and 7. In CM3, a total of 500 acres the CMs were being drafted. Revised CM 

CM of continuous riparian habitat will be created/restored for is consistent with revised objectives. 
3-1 cuckoos between the Sacramento and San Joaquin rivers. In Species specific objectives have been 

CM7, it states of the 500 acres of mature riparian vegetation, dropped for this species, as the species is 
maintain 200 acres as suitable nesting habitat for cuckoos. adequately conserved through landscape 
Terminology (continuous riparian habitat vs. mature riparian and natural community conservation 
habitat), and acreages (200 vs. 500 acres) are inconsistent. strategies. 
Please clarify. 

22 6 3.4.4.1 Tab re: Objectives YBCC1.1 and 1.2: should start with "Of the Species specific objectives have been 
le 5000 acres of riparian restoration ... " as with the preceding dropped for this species, as the species is 

CM riparian species. adequately conserved through landscape 
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3-1 and natural community conservation 
strategies. 

23 7 3.4.4.1 Tab re: Objective GSHC1.1: do we really want to limit the IE to Revised GSHC strategy was developed in 
le this 50% habitat creation target? What if it were possible to coordination with the wildlife agencies and 

CM protect twice the acreage impacted? incorporated into the admin draft. 
3-1 

24 7 3.4.4.1 Tab re: GSHC1.3: should start with "Of the XX acres of The 320 acres consist of managed wetland 
le agricultural lands restoration ... " (or if not Ag lands, then the created specifically for the crane. Revised 

CM appropriate natural community) to make clear this 320 acre language specifies. 
3-1 commitment is part of a broader commitment. 

25 7 3.4.4.1 Tab I think objectives that include language requiring lands be Language has been revised to remove this 
le located within a certain proximity of occupied habitat by a distance requirement. 

CM particular species (e.g., giant garter snake) may be 
3-1 problematic because we don't know the actual extent of 
(G occupancy. How will it be determined where the boundary of 
GS occupied vs. unoccupied habitat is drawn so that someone 
1.1, can put a buffer around it in which a certain amount of land 
GG must be protected, restored, or otherwise? 
81. 
2) 

26 8 3.4.4.1 Tab Objectives for Alkali Milkvetch, Heckard's peppergrass, and Table revised to include all applicable plant 
le San Joaquin spearscale seem to be missing from the table objectives. 

(see page 23, Reserve Design, Plants) 
27 8 3.4.4.1 Tab re: Objective HART/BRIT1.1: acreage will likely be reduced Comment noted. Revised. 

le per comment #18 
CM 
3-1 

28 8 3.4.4.1 Tab re: Objective DEBC1.1: acreage will likely be reduced per Comment noted. Revised 
le comment#18 

CM 
3-1 

29 9 3.4.5.3.1 7-9 The sentence would likely be clearer if it was rewritten to 
accurately convey the author's meaning to the reader. This Comment is unclear. Lines 7-9 on page 9 
statement seems to be discussing the restoration and do not state what is reflected in this 
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protection of grassland and vernal pool habitat in comment. 
Conservation Zone 1 to compensate for the loss of those 
habitats as a result of tidal restoration in the Suisun Marsh 
and agricultural habitat protection in other parts of the Plan 
area. 

30 9 3.4.4.2 13 The statement "there is ample private land available in the Refer to mm ~(early in chapter; 
Plan Area for acquisition to implement CM3" needs to be numbering unsettled at this time) which 
supported. provides the acreage of land protected and 

unprotected in the Plan Area 
31 9 3.4.4.2.1 21 Should be 8% of Conservation Zone 1 not of the Plan Area Revised. 
32 9 3.4.4.2.1 23 Cilhoun should be Calhoun Revised 
33 10 3.4.4.2.2 26 Suggest following language: " ... sufficient rice and other Text revised as recommended. 

agricultural lands ... " 
34 10- 3.4.4.2 General comment: Each subsection in this section describes Text revised to describe key opportunities 

12 conservation opportunities within the CZ, based on the for connection to areas outside individual 
percentage of protected lands within that Zone. Bearing in conservation zones. 
mind that carving the Plan Area into CZs is useful, it is 
important to note that they are still a construction ... and I am 
concerned that this analysis is artificially limiting the 
opportunities and constraints analysis for providing 
connectivity among protected lands. Though connectivity 
within CZs is one way to look at things, it is not clear that 
connectivity among CZs is adequately addressed. See 
treatment of CZ3, which is the only one that mentions 
surrounding CZs in the analysis. 

35 11 3.4.4.2.4 2 Western should be eastern Text revised as recommended. 
36 11 3.4.4.2.4 12 typo, should read "Lands publicly owned ... " Text revised as recommended. 
37 11 3.4.4.2.4 20 Zone 4 provides grassland/vernal pool habitat for Heckard's The information provided in this section 

peppergrass, dwarf downingia, and Legenere at Stone focuses on conservation opportunities. 

Lakes Preserve Since grassland and rare species habitat at 
Stone Lakes Preserve are already protected 
they aren't discussed here. 

38 11 3.4.4.2.5 22 CZ5 is missing a description of the location of the CZ, which Revised to describe location. 
is the first sentence under other CZ subsections in this 
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section. Add a description of the location ofCZ5. 
39 11 3.4.4.2.5 24 Add "providing habitat for Mason's lilaeopsis, Suisun Marsh Text revised as recommended. 

aster, and Delta mudwort" after West Delta ROA, 
40 11 3.4.4.2.6 34 Add "providing habitat for Mason's lilaeopsis, Suisun Marsh Text revised as recommended. 

aster, and Delta mudwort" after West Delta ROA. 
41 11 3.4.4.2.6 39 "Franks Tract State Resource Area" is owned by California Replaced DFG with California Department 

Department of Parks and Recreation, not DFG. of Parks and Recreation. 
42 11 3.4.4.2.6 40 DWR owned Dutch Slough is a protected area in this zone This information was added. 
43 12 3.4.4.2.7 1- To illustrate, the treatment of CZ7 does not emphasize the Revised to describe connectivity outside the 

16 benefit of connecting potential protected lands to the conservation zone. 
adjacent SJR NWR, but only covers that it will connect to a 
small area that overlaps with the NWR within CZ7. 
Opportunities for connectivity among CZs and also with 
surrounding open space areas should be pointed out within 
this section. 

44 12 3.4.4.2.8 24, Heckard's peppergrass, Legenere, Boggs Lake hedge- These species were removed from the 
25 hyssop and dwarf downingia have not been found in the type sentence. 

of vernal pools found in Zone 8 
45 12 3.4.4.2.8 26 Insert Tidal natural communities provide habitat for Mason's Text revised as recommended. 

lilaeopsis and Delta mudwort. 
46 13 3.4.4.2.10 2-5 CZ 10 has the Antioch Dunes NWR in it...this should be Text revised to add this information. 

mentioned, especially if BDCP is still planning to cover this 
area. 

47 13 3.4.4.2.10 3 Editorial: Rewrite the sentence "There few or no ... in this Revised sentence to clarify. "There are few 
zone", it is unclear what the sentence is trying to convey. or no ..... 

48 13 3.4.4.2.11 11 I think it's a little strange to include giant garter snake and These two species were removed from the 
western pond turtle as species that would use upland sentence. 
habitats in CZ 11. Both are highly aquatic species that only 
use the uplands that are directly adjacent to suitable aquatic 
habitat. Plus, western pond turtle is the only one known from 
that area, so I'm not sure it's prudent to include giant garter 
snake as a species in CZ 11. 

49 13 3.4.4.2.11 18 The range of Delta mudwort does not extend into Zone 11, Delta mudwort removed from this section. 
so conservation efforts here won't benefit this species. 
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50 13 3.4.4.3.1 29- For clarity, suggest replacing sentence with ''The 'reserve Text revised as recommended. 
30 system' is not defined by land ownership, but rather by the 

implementation of conservation measures on that land." 
51 14 3.4.4.3.2 3 It was recently proposed that limited-term easements be Comment noted. 

used as a tool for agricultural conservation during the 50-
year permit term at which point all agricultural reserve lands 
would need to be in permanent easements to ensure 
conservation in perpetuity. DFG may consider this 
approach. However, short-easements alone are not an 
appropriate mechanism for land acquisition because they 
don't ensure conservation in perpetuity. 

52 14 3.4.4.3.2 3, By definition conservation easements are in perpetuity and There is precedent for use of limited term 
14, cannot be limited term. A different type of land easement conservation easements. However, we will 

21 20 could be limited term, but not a conservation easement. revise strategy to either eliminate use of 
1-3 limited term conservation easements in the 

strategy, or revise to implement only during 
the 50-year permit term with a requirement 
that all easements be permanent by the end 
of the 50-year permit term. 

53 14 3.4.4.3.2 13 Editorial: Add a space between "easements, and" Text revised as recommended. 
54 14 3.4.4.3.2 15- This section implies that enhancement is not a component of It's unclear how this section implies that 

24 preserved agricultural lands. However, enhancement enhancement will not be a component of 
objectives (planting trees and creating hedge rows to support protected cultivated lands. The paragraph 
prey populations) will be implemented on a large proportion indicates that enhancement will be focused 
of agricultural reserve lands to benefit Swainson's hawk. on fee title lands. However, enhancement 
Consultants have suggested that most of the agricultural such as tree planting may also take place on 
reserve lands (70-90%) be in conservation easements and conservation easement lands to the extent 
not fee title. Lands in short-term easements are not likely that the landowner agrees to such 
suitable for these enhancement activities since these feature enhancements. Language revised to clarify. 
may not be maintained. It also needs to be evaluated 
whether lands in permanent easements can support these 
objectives. 

55 14 3.4.4.3.3 25 Editorial: Consider adding numbers to the subsections under No change to keep consistency w/headings 
this section for easy reference. For example: "3.4.4.3.3.1 throughout the entire document. 
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Reserve Design Criteria by Natural Community Group" on pg 
16, "3.4.4.3.3.2 Reserve Design Requirements by Species" 
on page 20, "3.4.4.3.3.3 Preacquisition Surveys and 
Assessments" and "3.4.4.3.3.4 Site-Specific Restoration 
Plans" on pg 23. Siting and Design subsections are referred 
to many times in Table CM3-1 and the rest of the document, 
and giving a subsection number would include them in the 
bookmarks for easy reference. 

56 15 3.4.4.3.3 27- Suggest adding the second portion of this sentence re: Revised to add this to line 11. 
28 resiliency to criteria for preservation lands generally, above 

in line 11. 
57 16 3.4.4.3.3 11- Rephrase to say transitional uplands are areas that will Deleted language regarding upland habitat 

13 accommodate future upslope of marsh plain. This edit is for grassland species. 
suggested to make it clear that the 65,000 acres of tidal 
communities does not include land that will be permanent 
uplands, consistent with the bullets that follow. 

58 16 3.4.4.3.3 24 There is no "upland natural community." Please clarify. Deleted. 
59 16 3.4.4.3.3 39 ASW acreage may be diminished. See comment 60. 
60 16 3.4.4.3.3 39 This number has been revised and may now be around 200 Text revised as recommended. 

acres due to very limited availability. 
61 17 3.4.4.3.3 21- This was not my understanding of the TTT outcome. I Consistent with TTT outcome, all but 300 

23 understood there would not be a diminishment of total acres of vernal pool complex may count 
acreage, but rather, that lands mapped as "vernal pool" and toward the 8,000 acre total requirement. 
"Alkali seasonal wetland", if acquired in acres greater than There is no diminishment of total acreage. 
required, would be eligible for counting toward the 
"grassland" acreage. As written, it makes it seem like you 
could secure and protect fewer total acres. This needs to be 
made very clear. Suggest using a table. 

62 17 3.4.4.3.3 31- There is an objective in the riparian conservation strategy to Language was added to clarify. 
32 provide upland habitat adjacent to restored riparian habitat. 

Therefore, this statement needs to be changed so it's a 
commitment to provide grassland habitat in these zones. 

63 17 3.4.4.3.3 39- See comment #61 See response #61. 
41 
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65 

66 

Page 
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20 

20 

Section# 

3.4.4.3.3 

3.4.4.3.3 

3.4.4.3.3 

Line Comment 
# 

General Comment: the CM3 currently covers terrestrial 
species, but does not address fish species. Provisions, if 
any, for fish in the tidal marsh and other applicable natural 
communities, will need to be incorporated. 

1 This wording is different from the most recent conservation 
strategies I've reviewed, which stated for ALNC1.1.: 
"Maintain and protect the functions of 4,600 acres of rice 
lands as habitat for giant garter snake, western pond turtle, 
tricolored blackbird, white-tailed kite, waterfowl, and migrant 
shorebirds in Conservation Zone 2. This objective may be 
partially or fully achieved by maintaining an equivalent 
extent of natural or managed lands that support habitat 
functions similar to rice lands for associated covered and 
other native wildlife species." The change in language to say 
" ... or similar functioning agriculture ... " from " ... equivalent 
extent of natural or managed lands ... " could be a problem 
because there is no agriculture that functions similarly to rice 
when it comes to benefiting giant garter snake. If those 
acres absolutely have to be ag lands, then it's my opinion 
that it really has to be rice and nothing else to be able to 
include it as a benefit to GGS. I believe for all the species 
above, they would benefit more from the previously written 
ALNC1.1 that allowed for the acreage to go into natural or 
managed lands if they weren't in rice. 

22- Giant Garter Snake Section: The CM is proposing restoring 
41 GGS habitat in conservation zone two (Yolo Bypass) which 

is inconsistent with direction provided by the wildlife 
agencies. Furthermore, BDCP is proposing increasing 
inundation in the Yolo Bypass, why would we restore GGS 
habitat where there is a future increased risk of flooding? 

Disposition 

Comment noted. Provisions for fish will be 
incorporated into a subsequent draft 

These objectives were still in the process of 
being revised when the CM was drafted. 
Revised objectives will be incorporated into 
revised CMs. Also, ggs model is being 
revised and we will re-visit conservation 
strategy when that is complete. 

At the TTT meetings, the agencies brought 
up the limitation associated with restoration 
in zone 2 but also recognized that there is 
no other land in the Plan Area associated 
with the Willow Slough subpopulation. 
Eric Hansen has strongly recommended 
focusing on expansion of this population. 
The only solution is to expand the Plan 
Area to the west of the bypass. Once the 
GGS model is being revised and we will re
visit the conservation strategy for this 
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species in coordination with Eric Hansen 
and look for opportunities to expand the 
Willow Slough population in areas that 
won't be adversely affected by periodic 
flooding. 

67 21 3.4.4.3.3 20 GGS corridor width: this 3200 ft is very specific, and fairly This width was proposed by FWS, however 
wide. Is this really what GGS require? If the Implementing we have revised the strategy and this 
office had an opportunity to protect a 3000 ft corridor, this requirement has been dropped, and it will 
requirement would preclude that, and would seem a shame. be further revised after the GGS model is 
Is it possible to either reduce the corridor size or to provide a completed, in coordination with Eric 
minimum, maximum range? Hansen. 

68 21 3.4.4.3.3 30 GSHC: siting-do you mean "occupied habitat", or any Revised to define "traditional roost site" 
modeled habitat? 

69 22 3.4.4.3.3 10 Rice crops are not suitable foraging habitat for Swainson's The portion of the sentence mentioning rice 
hawk. describes crops that aren't suitable for 

Swainson's hawk. As specified, rice is only 
suitable for Swainson's hawks during very 
limited periods. However, sentence was 
revised to further specify that the limited 
period rice is suitable is during early spring, 
when they forage over rice stubble. 

70 23 3.4.4.3.3 12 The current range of Heckard's peppergrass doesn't extend As written, occurrences may be protected if 
into CZ8, so this should read Zone 1 and/or 11. they are found in Conservation Zone 8 in 

the future, and if not, protection may occur 
in the other zones. We will, however, 
consider revising in subsequent draft 

71 23 3.4.4.3.3 24 Editorial: Change "CM24 Avoidance and Minimization Text revised throughout as recommended. 
Measures" to "CM22 Avoidance and Minimization Measures" 
and do a global search throughout the document. 

72 24 3.4.4.3.4 25 South Delta Habitat Working Group includes DFG. Added DFG to list of groups participating in 
SDHWG 

73 24 3.4.4.3.4 15 Editorial: Should this line be "(see South Delta Restoration This reference is referring to the list of site-
Planning, below)" Either add the subsection or un-italicize specific restoration plans listed previously. 
"Site-Specific Restoration Plans". As is, it looks like its Changed "below" to "above" to clarify. 

11 
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referring to a subheading below, which is not matching up. 
74 25 3.4.4.3.4 4 Editorial: Change "Outcomes that are uncertain will be Text revised as recommended. 

clearly described, ... " to "Outcomes that are uncertain will be 
identified, ... " 

75 26 3.4.5 18- Suggest either define or remove "success," its meaning is Clarified. 
19 not clear. 

Conservation Measure 4: Tidal Habitat 
Restoration 

76 General There is no discussion of residence time in tidal marshes. Comment noted. This will be addressed in 
Comment Residence time plays an important role in phytoplankton subsequent draft 

growth. Construction restoration areas to promote a variety 
of residence times that will promote growth under a range 
conditions should be a priority. 

77 27 3.4.5.1 Tab RE: the anticipated eastward position of the LSZ Comment noted. This will be addressed in 
le subsequent draft 

CM The LSZ should be anticipated to move both east and north. 
4-1 Consider changing "eastward" to "inland" 

78 27 3.4.5.1 Tab RE: Tidal natural communities restoration is expected to Comment noted. This will be addressed in 
le increase rearing habitat area for. .. subsequent draft 

CM 
4-1 Longtin and delta smelt are given in the list of species to 

benefit from restoration in the Cosumnes/Mokelumne ROA 
and West Delta ROA's, but are not mentioned for Suisun or 
Cache Slough ROA's. Was this intentional? If not, consider 
listing these species for the other ROA's as well. 

79 29 3.4.5.1 1 The first row of column one seems out of place. Moved Objective MFNCl.l above 
Objective TANCl.l in table. 

80 29 3.4.5.1 Tab The second TBEW1.2 should be changed to say TFEW1.2 These objectives were revised. Revised 
le objectives incorporated into revised CMs. 

CM 
4-1 

81 30 3.4.5.2.1 11 Quantify and provide a citation for the statement "severely Conunent noted. This will be addressed in 
low dissolved oxygen" subsequent draft 

82 30 3.4.5.2.1 13- MeHg is not endemic to the Delta. Revised. 

12 
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14 
83 30 3.4.5.2.1 20 Kjelsen et al. 1982 said nothing about splittail. A better Revised. 

splittail citation would be Moyie et al. (2004 ). 
84 30 3.4.5.2.1 26 RE: cool water refugia for delta smelt Comment noted. This will be addressed in 

subsequent draft 
This benefit is listed only for the Suisun Marsh ROA, but not 
for the other ROA's. Is tidal habitat restoration in other 
regions not expected to provide cool water refuge? Consider 
adding this benefit to other ROA's. 

85 31 3.4.5.2.2 19- Citing the effects analysis is not appropriate, although the This section simply describes opportunities 
20 reader could be directed elsewhere in the plan for more for providing benefits to natural 

information. communities and species from tidal 
restoration, and in this context it is 
appropriate to cite the DRERIP analysis, 
which provides useful information in regard 
to expected benefits of tidal restoration. 

86 31 3.4.5.2.2 14- Add to this sentence the following phrase " ... exposure to Text revised as recommended. 
17 predators and the risk of impingement from the north 

delta conveyance facilities." 
87 32 3.4.5.2.4 25- RE: sea level rise This section only provides background and 

26 is not meant to actually describe actions 
and Providing tidal habitat that will accommodate sea level rise is associated with this measure. 
29- not listed for any of the other ROA's. Consider adding this to Accommodation of sea level rise is covered 
30 other ROA's. under other sections in this CM. 

88 33 3.4.5.3.1 26- The "uplands" in this sentence should be above the sea level Revised sentence to clarify. 
29 rise accommodation space. The "transitional upland" will be 

in the sea level rise space. Please revise the sentence to 
reflect that distinction. 

89 34 3.4.5.3.1 7-8 This bullet might need to be re-worded. I don't understand Comment noted. This will be addressed in 
what "restore tributary stream function" has to do with a subsequent draft. "macroinvertebrates" 
"improving spawning conditions for delta smelt" Also, the removed 
way this sentence reads a goal is to "improve spawning 
conditions for macroinvertebrates" I don't think that is what 
was meant. 

13 
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90 34 3.4.5.3.1 8 Editorial: add "covered" in front of the word "fish". Text revised as recommended. 
91 34 3.4.5.3.3 35- RE: recontouring surface by scalping higher elevation land Comment noted ; applicable to the effects 

37 analysis. 
It should be acknowledged that the surface sediment in 
higher elevation land that is seasonally inundated land can 
be a significant source for zooplankton and aquatic 
invertebrates, This scalping method may remove that 
resource. 

92 35 3.4.5.3.3 9- RE: constructing cross levees to isolate deeply subsided Comment noted. This will be addressed in 
12 lands from inundation subsequent draft 

"Deeply subsided" should be defined. 

The construction of new levees to avoid creating subtidal 
habitat may be extreme and unnecessary. An example is 
Liberty Island, which has a very large portion of subtidal 
land. Shallow subtidal areas with low velocities will likely be 
colonized with SAV, which will favor predator or competitor 
species. But, areas of subtidal habitat adjacent to restored 
marsh land can be beneficial to pelagic species that do not 
use marsh habitat directly, but will benefit from marsh 
productivity. 

93 36 3.4.5.3.4 17 Remove agriculture from the parenthesis. Agriculture This statement was meant to state that land 
shouldn't be targeted as a component of tidal restoration currently in agriculture would be acquired 
sites because it likely provides marginal refugia habitat for for transitional uplands, but would be 
tidal marsh species and is associated with disturbance and restored to grasslands. Re-worded to 
impacts to those species (noise from tractors, dust, pesticide clarify. 
drift). 

94 36 3.4.5.3.4 24 Define "protected habitat" Referred to glossary, which will add this 
term. 

95 37 3.4.5.3.4 22- While it is not a goal to create subtidal habitat, there is no Comment noted. This will be addressed in 
24 discussion here that justifies the construction of new levees subsequent draft Also, revised to 

to avoid creating subtidal habitat as mentioned on p. 35, acknowledge that other factors such as 
lines 9-12. Promoting a variety of habitat types within a tidal flood velocity influence establishment of 
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habitat restoration project should be a priority. Subtidal SAV 
habitat adjacent to tidal wetlands should not be avoided. 

It should also be acknowledged that other factors, such as 
flow velocity, can influence the establishment of SAV. 

96 38 3.4.5.3.4 25- This should include a temporal aspect that addressed the revised 
27 need for the habitat to inundate often. 

Conservation Measure 5: Seasonally 
Inundated Floodplain Restoration 

97 CM 5 Throughout these three conservation measures it is stated Comment noted. This will be addressed in 
CM6 that much of the restoration will occur in conjunction within subsequent draft 
CM 7 seasonal floodplain restoration areas. Conservation 

measure 5 states that seasonal floodplain restoration 
appears to be most promising in the south Delta (i.e. SJR). 
The conservation measures need to be changed to reflect 
this important aspect of CM5 or CM5 needs to be changed to 
include floodplain restoration throughout the plan area. In 
these changes are not made it is unclear how non SJR 
covered fish species will be provided benefit from these 
conservation measures. 

98 CM 5 The discussion of continued farming in seasonal floodplain This level of detail will not be in the admin 
restoration areas needs to be further discussed and defined. draft, but may be incorporated into the 
I would suggest adding what crop types would be public review draft. 
acceptable, etc. 

99 40 3.4.6 General Comment: CM5 needs to acknowledge that flood Specified in CM5 introductory language. 
flows depend partly on operations, and needs to show that 
the flows described can be met within operational 
parameters. 

100 40 3.4.6 15 Describe the justification for agriculture rather than natural Revised to also state that cultivation cannot 
vegetation on these restored floodplains. This reviewer occur in restored floodplains if it is 
believes that a preference for floodplains with natural inconsistent with the biological goals and 
vegetation should be stated given that they would have the objectives of the Plan, and that priority will 
greatest benefit (until proven differently), would have less be given to floodplains that will support 
management issues than agriculture (such as irrigation, non-cultivated lands. 

15 

ED_000733_DD_NSF _00047378-00278 



Comment Page Section# Line Comment Disposition 
# # # 

pesticides, etc), and help meet other BDCP objectives (such 
as L 1.3). This issue needs to be discussed in the document 
and identify the trade-offs being made with agriculture verses 
natural vegetation on floodplains. 

101 40, 3.4.6.1 16- Lines 16-18 and the upper right box in the table state that Most of the floodplain restoration is 
41 18, restoration will allow for riparian communities. Line 17-18 expected to support riparian restoration and 

Tab state that agriculture can continue as long as activities are other non-cultivated land. Most of the 5,000 
le compatible with seasonal inundation. Under what scenario acres of riparian restoration will be in 

CM can agriculture continue if restoration of riparian communities restored floodplains, so "channel edge 
5-1 is undertaken? As most agricultural activities generally seek riparian" would not be appropriate. 

to remove woody vegetation, such as emergent trees, from Cultivation would not be a compatible use 
the land. Would rewording to read "channel edge riparian" be with riparian restoration. 
more appropriate? 

102 41 3.4.6.1 Tab L2.1 "Natural flooding regimes" needs further explanation See response #99. 
le about how it fits within operational parameters. 

CM 
5-1 

103 42 3.4.6 17 References to splittail use of floodplains should be cited in Comment noted. This will be addressed in 
this paragraph. subsequent draft 

104 42 3.4.6.2 28 Did Brandes and Mclain really say this? I don't remember Comment noted. This will be addressed in 
that conclusion from their work. subsequent draft 

105 44 3.4.6.3.2 7- This is good wording to convey the operational constraints. Language added to CM introduction. 
10 Similar language should be employed when introducing this 

CM. 
106 44 3.4.6.3.2 24- If 80% of woody riparian habitat is to occur at restored Added bullet as recommended under 

26 floodplains sites, then either there is sufficient edge habitat "Minimize the use ... 
to account for those 4000 acres or somewhere between lines 
36-40 an additional item to ensure compatibility may need to 
be "Practices that minimize disturbance of emergent woody 
vegetation and subsequent forest development" 

107 44 3.4.6.3.2 36 Use of persistent herbicides and pesticides that are toxic to Revised to say "avoid" 
aquatic organisms should be avoided rather than just 
minimized on restored floodplains. 

Conservation Measure 6: Channel Margin 
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Habitat Enhancement 
108 47 3.4.7.1 Tab Row two, column two (Riparian ... insects): This does not Column header indicates that column 

le meet the stated BGO describes how CM "meets or helps to meet" 
CM objective. Input of insects and organic 
6-1 material from riparian, growth of which is 

facilitated through floodplain restoration. 
109 47 3.4.7.1 Tab Row two, column seven (Replacement.. .fish): While this is Entry describes how CM helps to meet. 

le correct, it does not really meet the stated BGO. However, language has been revised to 
CM provide a clearer connection. 
6-1 

110 48 3.4.7.2 20 Rather than saying that channel margin habitat is "not a Text revised as recommended. 
crucial element" for vireo and yellow-billed cuckoo, say that it 
could provide migratory stop-over habitat. 

111 50 3.4.7.3.1 9- There aren't populations of species like cuckoo and vireo in Text revised as recommended. 
12 plan area vicinity. Clarify by saying, "the potential for riparian 

plantings to augment breeding and foraging habitat for 
riparian covered species like .... in proximity to known 
occurrences." 

Conservation Measure 7: Riparian Habitat 
Restoration 

112 General Several BCDP covered species that are not mentioned in is This section focuses on how the CMs will 
Comment section would benefit from riparian restoration (i.e., Least meet the biological goals and objectives. 

Bell's Vireo, Yellow-breasted Chat). Even if there are not Benefits of the CM, including benefits to 
specific BGO's listed for these species, they should be least Bell's vireo and yellow-breasted chat, 
mentioned in this section. are described in the following section. 

113 53 3.4.8.1 Tab Row one, column one (Riparian community ... refugia): This Does not meet, but contributes, which is 
le does not meet the stated BGO. also covered in this column. Revised to 

CM make stronger connection. 
7-1 

114 54 Table Obj Objectives YBCC1.1 and 1.2 are not consistent between Revised objectives are incorporated into 
CM7-1 ecti Conservation Measures 3 and 7. In CM3, a total of 500 acres revised CMs. 

ve of continuous riparian habitat will be created and/or restored 
YB for cuckoos between the Sacramento and San Joaquin 
cc rivers. In CM7, it states of the 500 acres of mature riparian 
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1.1 vegetation, maintain 200 acres as suitable nesting habitat for 
cuckoos. Terminology (continuous riparian habitat vs. mature 
riparian habitat), and acreages (200 vs. 500 acres) are 
inconsistent. Please clarify. 

115 55 3.4.8.2 32- Pacific and River Lamprey should be included in the list of Text revised as recommended. 
38 covered fishes benefiting from ecological attributes of 

valley/foothill riparian habitat. 
116 56 3.4.8.3.2 26 should read "value for terrestrial wildlife movement". Done. 
117 57 3.4.8.3.2 2 Instead of saying horizontal overlap suggest describing more Comment noted. This will be addressed in 

of a mosaic of distinct plant zones along the horizontal axis. subsequent draft 
This can be accomplished by planting clumps of vegetation 
that is highly interspersed. See the Riparian Joint Venture 
Bird Conservation Plan (2004) online (page 80). 

118 57 3.4.8.3.2 17 Is there a ~survey of vegetation planned for the entire Modified to say every X years - cost will 
plan area throughout the permit period? Check to see what be considered when determining X. 
the cost is of undertaking that, and whether yearly surveying 
is appropriate. It may be that separating surveys in time 
would provide sufficient data for monitoring. 

119 58 3.4.8.3.2 18- Should read "Creeping wild rye or other suitable grasses ... " Text revised as recommended. 
19 In case creeping wild rye does not become established, or 

another suitable grass is more appropriate for the specific 
restoration site. 

120 59 3.4.8.3.2 6- According to Halterman (1991 ), Yellow-billed Cuckoo Comment noted. However, since yellow-
15 presence is related to presence of low woody vegetation. billed cuckoo does not nest in the Plan 

This should also be considered in designing restoration for Area, strategy was revised to remove 
this species. species-specific objectives and conserve 

species at natural community level. 
121 59 3.4.3.8.2 7- This section says that 200 acres of riparian community will Revised objectives incorporated into revised 

10 meet the habitat requirements yellow-billed cuckoo. CMs. Terrestrial group discussed meeting 
However, the 12/20/2011 version of the conservation cuckoo needs at either natural conummity 
strategy that was developed through the terrestrial technical or species level. Revised draft meets 
team says 500 acres of habitat with a minimum patch size of species needs at community level. 
200 acres will be in zone 7 and that 100 acres of continuous 
habitat will be in zone 4. Please update this section to reflect 
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what was developed through the terrestrial group. 
122 60 3.4.8.3.3 7- This section refers to ROAs for the first time in relation to ROAs are being described here, as they are 

23 riparian habitat restoration. Suggest providing a figure that elsewhere in the Plan, in the context of tidal 
overlaps these two areas, and to cross reference ROAs with restoration. Chapter 3 will include a figure 
CZs for ease of understanding. that shows ROAs in relation to CZs. 

123 Figure Instead of using "agriculture" to identify the land that is Comment noted. This will be addressed in 
CM04-1 proposed for restoration, maybe it would be better to identify subsequent draft 

it as drained land or diked land that was previously wetlands; 
this would better link it to or support its conversion back to 
wetlands. 

125 Figure It appears that, aside from riparian on the edge, agriculture is Comment noted. This will be addressed in 
CM05-1 the only option for the "Riparian forest and scrub" portion of subsequent draft 

the gradient. Instead of just using "compatible crops", state 
that there will be seasonal wetlands and other natural 
communities or, in some cases, compatible crops. Although 
this reviewer recognizes the documented benefit ag land 
provides Swainson's hawk and giant garter snake, an 
emphasis on natural landscapes is preferred. 
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Review Document Comment Form 

Name: Federal Agencies Comments (USFWS, NMFS, Bureau of Reclamation) 
Affiliation: 
Date: 1/30/12 

.... Page# Section line# Comment 
!: > CLI # u 
E =It !: 

E CLI 
ll.O 

0 <( 
u 

l Overall FWS The agencies need similar level of detail as laid out in this 
conservation measure within all the conservation measures in 
order to meet our Findings of minimize and mitigate to the 
maximum extent practicable. Recommend to continue providing 
detail to these conservation measures as discussions continue to 
occur. 

2 Overall FWS Once the biological goals and objectives for BDCP are completed 
this Conservation Measure and all others will need to be updated 
to reflect any updated information. 

3 Overall FWS Once all agency comments are included in this and other portions 
of the document this Conservation Measure will need to be 
changed accordingly. 

4 Overall FWS Conservation target acreages will need to be updated in this CM to 
reflect revisions made in the conservation strategies. 

5 Overall FWS As has been previously noted elsewhere, proper review cannot be 
completed until all components of the document under review are 
available and properly presented. While we are attempting to 
provide feedback for those items available, we await completion 
of draft documents before we "complete" our initial review. 

6 Overall FWS Given the nature of the habitat types in CM ll and other CMs in 
BDCP, appropriate and thorough inclusion of future climate 
change assumptions is very important. Depending on when 

Disposition 

Conservation measures are provided in 
best available level of detail. We 
recognize that many of them need 
further work. 

Admin draft version contains updated 
goals and objectives. 

Agreed. 

Agreed. 

The (nearly) complete document has 
now been distributed (27-Feb-2012). 

Climate change assumptions are 
identified in Section 3.2, Methods, and 
are further detailed in the effects 
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certain types of BDCP-related habitats are created/protected, its analysis (Chapter 5) and the Climate 
intrinsic value will vary based on the effects of sea level rise and Change appendix. 
societies actions to address sea level rise and changing weather 
patterns. As an examples: 1) will habitats change values for 
certain covered species as water depths change (e.g., tidally 
influenced areas)?; 2) will the overall effect ( + or-) of BDCP 
implementation on species population levels change in-relation-to 
climate change in more upstream habitats; and 3) if the bulk of 
precipitation arrives earlier in the year as rain, how might erosive 
forces of increased earlier runoff manifest in the ecosystem and 
then be addressed by BDCP? Most of these analyses would 
probably be qualitative in nature. 

7 l 8-ll FWS The section states, " ... the BDCP Implementation office will It is not clear that actions covered under 
prepare and implement management plans for protected natural CM ll can be performed outside the 
communities, and for the covered species habitats that are found reserve system. Performance of these 
within those communities throughout the reserve system." actions on a parcel would instead result 
(emphasis added) Shouldn't there be the possibility to do actions in its inclusion in the reserve system. 
outside the reserve system if the benefits are better and easier to 
obtain? This could imply incorporation of outside areas into the 
reserve system; however, this isn't clear in the document. 

8 l-9 16 FWS The section on "Prescribed Burning" needs to state that burning All actions performed under BDCP will 
will be done in compliance with local and State burning be performed in a lawful manner, 
ordinances and requirements. including compliance with federal, state 

and local regulations, and with all 
required permits. Actions not performed 
in a lawful manner are not covered 
under either federal or state incidental 
take permits. 

9 2 Table L4.l FWS Objective L4.l and GNC2.3 (page 3, line40; page 13, line l, etc)- See Section 3.3 for presentation of 
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CMll- and These objective sections and other portions of the document states biological goals and objectives and 
1 GNC2. " ... fences that serve as movement barriers will be removed." associated rationale. 

3 However, later the document identifies that fences may actually be 
added to some areas, " ... [A ]dditional fences may be installed to 
better manage grazing timing and locations." The document 
should be kept consistent. 

10 3 Table GNC2. FWS Objective GNC2.4 and GNC2.5 -These objective sections state See Section 3.3 for presentation of 
CMll- 4and rodent control will be reduced or eliminated within the reserve biological goals and objectives and 
1 GNC2. system. This actions potential conflict with existing levee associated rationale 

5 management practices in the Valley is not mentioned until 
casually on Page 24, Line 13. This should be identified earlier and 
throughout in a more realistic manner. The document should be 
kept consistent. 

ll 5 12 Need to indicate that Site-specific management plans need to be Operations of the Implementation 
approved by FWS and DFG. Office, including cooperation with the 

fish and wildlife agencies, are described 
in Chapter 7. 

12 5 15-17 FWS The section states, " ... [W]ithin 2 years of acquiring parcels, the Pre-acquisition surveys and related 
Implementation Office will conduct surveys to collect the activities are described in CM3. 
information necessary to assess the ecological condition and 
function of conserved species habitats and supporting ecosystem 
processes." There is no mention of earlier preliminary evaluations 
to ensure the potential habitat areas are "worth" the acquisition. 
Some lands could be contaminated with agricultural/industrial 
chemicals or have little ability to achieve the intended restoration 
purposes. Wouldn't it be better to determine if lands have 
conservation value before it's acquired? 

13 6 13 FWS 4 years is too long to prepare a management plan We regard 4 years as a reasonable 
maximum time, in view of the needs for 
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timed surveys and plan reviews. 
14 7 15 FWS Are the "alternative management actions" need to be described Alternative management actions would 

here or somewhere else in the document. depend upon site considerations and 
thus would be determined during site 
management plan development. 

15 9 1-2 FWS The US Fish and Wildlife Service has a Nonnative Invasive This tool is in review and we look 
Species Program that encourages the use of the Hazard Analysis forward to discussion with FWS before 
and Critical Control Point (HCCP) system. Please research this integrating such a provision into the 
five step tool that is a planning system to reduce the risk of public draft BDCP. 
spreading invasive species and other non-targets. More 
information on this tool can be found at: 
http://www.fws.;; v 

1AIS/HACCP.html 

Recommend to integrate this system as appropriate into these 
sections on the conservation measures. 

16 9 13 FWS 4 years seems like a long time to put together a wildfire local Our professional experience indicates 
operating agreement. that it is a realistic, but sometimes 

insufficient, timeframe. 
17 11 16-22 Need a discussion of herbicide use on reserve lands. The East See revised text. We recognize that this 

Contra Costa (ECC) HCP says that "herbicide will not be applied is a sensitive issue, especially in context 
within 100 feet of wetlands, ponds, streams, or riparian of the effectiveness ofherbicides in 
woodland/scrub; however, where appropriate to control serious controlling invasive aquatic vegetation, 
invasive plants, herbicides that have been approved for use by and expect that we will have to work 
EPA in or adjacent to aquatic habitats may be used as long as label with the resource agencies to develop 
instructions are followed and applications avoid or minimize acceptable language limiting use of 
impacts on covered species and their habitats" See ECC HCP for herbicides under BDCP. Moreover we 
additional language. See also comment #26. expect it to be an ongoing issue for the 

adaptive management program. 
18 11 21-22 FWS The section needs to be modified as follows," ... [H]erbicide use See above response. 
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CLI E ll.O 
0 <( 
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will be reserved for instances where no other eradication 
techniques are effective" in accordance with label instructions and 
in comQliance with state and local laws. Also see comment #26 
for further information. 

19 12 5 FWS Why is this limited to the permit term? Is it being expected that As specified (see revised text), some 
these management activities will cease at the end of the permit management actions will cease at the 
term? This concept of management duration should be discussed end of permit term (barring renewal), 
with the TTT. but most will be performed in 

perpetuity as supported by an 
endowment. 

20 12 19 What are the considered "predators" for least tern ? See the "Biology of Covered Species" 
appendix and the discussion in Section 
3.3, Biological Goals and Objectives. 

21 14 8-9 FWS The section needs to be modified as follows, " ... [R ]educe See revised text. 
distribution and abundance Qf nonnative wildlife that threatens 
covered species in 8 emergent wetland communities (see 
Nonnative Wildlife Control). " 

22 14 24 FWS The "other habitat elements" need to be described elsewhere in the The conservation strategy for GGS is 
document, if they are not described here. currently in revision and will, after 

revision, address all habitat elements 
agreed to be critical for the species. 

23 16 3.4.12. FWS It's not clear how the proposed riparian restoration within levees We recognize that levee maintenance 
3.4 will work with existing Corps of Engineers policies for vegetation under BDCP vis-a-vis existing 

on levees. BDCP CMs that identify restoration actions on or regulation is still not clearly described 
adjacent to Corps' "project" levees will need to be a topic of in the BDCP and that this issue needs to 
discussion with the Corps. Before the value of these restoration be resolved prior to the public draft 
areas are added to BDCP, the Corps should review and comment BDCP. 
on BDCP' s proposals. While the Corps does have guidelines for 
establishment/retention of riparian on project levees, they are 
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different from what's proposed in CM 3-7 and 11. Perhaps an 
estimate of project vs. non-project levees in restoration areas will 
help with estimates considering different levels of allowed 
restoration. 

24 19 3-4 FWS This bullet states, " ... [I]nstallation of woody debris in stream As stated, woody debris installation is a 
channels to create pools to increase the diversity of microhabitats". management option. It would be 
As was mentioned in comments on earlier CMs, creation of woody presented in site management plans, 
debris in the Delta can lead to additional predation on covered fish which are subject to review by the fish 
species. This will need to be implemented slowly with much and wildlife agencies prior to 
monitoring. implementation. 

25 21 42 FWS Add the"." after detrimental in line 42.d See revised text. 
26 28 15-16 FWS This section (or in the covered activities section) needs to describe See response to Comment l 7. 

that pesticides/herbicides are not proposed for coverage under this 
Sec lO(a)(l)(B) permit. Pesticide/herbicide use is proposed for 
coverage only under the NCCP Act, not the ESA. Their use is 
permitted under the HCP/NCCP only to achieve biological goals 
and objectives (e.g., exotic plant control) in accordance with label 
instructions, and in compliance with state and local laws. If 
necessary, integrated pest management programs for exotic or 
other plants will be implemented in consultation with County 
Agricultural Commissioner's offices or other suitable experts. 
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Bay Delta Conservation Plan Review Comment Form 

Document: Conservation Measure 11 Natural Communities Enhancement and Management 

Affiliation: State Combined Comments 

Date: 1/30/2012 

RESPONSE TO ALL COMMENTS (MARCH 1, 2012): Due to document production issues, these comments were not addressed in the version of CM11 

issued on February 20, 2012 and posted on the BDCP website on February 29, 2012. We will be addressing these comments and revising this 

comment response table accordingly. If you would like to receive a revised version of the CM11 draft when comments have been addressed, 

please contact Bill Harrell at DWR and he will pass on your request. 

No Page# Section# Line# Comment Disposition 

1 General General We would like to discuss with ICF the desirability of this 
level of information in a standalone conservation 
measure. 

2 General General There is too much redundancy in the text provided. 
Some topical discussions are repeated within multiple 
subsections on the specific natural communities. Please 
determine if this leads to unnecessary repetition and 
uneven level of discussion between subsections. 

3 General General To address the two comments, above, see attached 
suggestion for new format. 

4 1 3.4.12 12 After the word "will", insert "based upon best available 
information". Other tools and new issues are likely to 
arise in the future and the actions presented in this 
measure may need to be added to or adjusted in order 
to meet the goals and objectives. 

5 1 3.4.12 16-17 Be explicit in stating that all lands in the reserve system 
(all existing communities that are protected and all 
restored) will be address by this conservation measure 

ED_000733_DD_NSF _00047378-00289 



(i.e. all reserve lands fall under an enhancement plan). 

6 1 3.4.12.1 23 The purpose should be expanded. It is true that 
conservation measures are intended to meet the goals 
and objectives, but this is simply restating the definition. 
Additional purpose includes: describe the tools and 
techniques, based on the best science and current 
practices, to manage and enhance natural ecological 
processes, meet species needs, etc ... to best meet the 
goals and objectives. 

7 1 3.4.12.1 24-25 Be clear that although this measure may not fully meet 
all objectives in the table, in combination with other 
conservation measures all goals and objectives will be 
met. Suggest rewording to say, " ... is to meet, 
independently or in combination with other conservation 
measures, the biological goals and ... ". 

8 1 3.4.12.1 28 Suggest deleting words "help to" from this sentence. 

9 2 Table Several times in this table (second column), it is stated 
CM11-1 that where "natural flooding" or "natural processes" do 

not meet some particular objective, some form of active 
management will be used to meet the objective. In 
each of these cases, reference the Conservation 
Measure that addresses the natural process that is 
expected to contribute to meeting the objective. 

10 2 Table In the second column of this table there are multiple 
CM11-1 locations where several Natural Communities are 

summarized by some descriptive terminology (e.g. 
emergent wetlands represents three communities). 
Recommend listing each community the measure will 
address so the reader can know which community 
strategies to refer to and where to look for the 
description of the measure. 

11 2 Table Five Natural Communities and four species have 
CM11-1 objectives represented in this table. As conservation 

strategies are finalized, it seems that additional species 
and community objectives should be represented (e.g. 
waterfowl, tricolored blackbird, least tern, both tidal 
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emergent wetland communities, nontidal emergent 
wetlands ... ). This seems to be implied in the note to 
reviewers at the bottom of page 1 (lines 30-32) but that 
note does not clearly state the intention to provide a 
complete and updated table. 

12 3 Table Obj. States that rodent control will be reduced or eliminated 
CM11-1 GNC2.4 on reserve lands. Much of the reserve lands will be ag 

lands and flood control structures, so reduction or 
elimination of the control may not be feasible or legal. 
Needs clarification. 

13 3 3.4.12.1, In column 2 text, to the right of Obj. GN C2.4: 
Table 
CM11-1 control of burrowinq , oc '"'« wi be reduced 

or eliminated 1in " 

In column 2 text, to the right of Obj. GN C2.5: 

Cnrlont f'nntrnl <:!nrl Use of IUC: Uvl c;;;;:, and other 
pesticides YW will be reduced or. .. " 

14 3 Table In the description of the CM11 for meeting Objective 
CM11-1 GNC2.5, accessibility of prey should be addressed. 

15 3 Table Obj. States that rodent control and pesticide use will be 
CM11-1 GNC2.5 reduced or eliminated on reserve lands. Much of the 

reserve lands will be ag lands and flood control 
structures, so reduction or elimination of the control 
may not be feasible or legal. Needs clarification. 

16 4 Table Obj. States that the plan will include predator controls for 
CM11-1 RBR1.3 brush rabbit. Predator controls are expensive, and 

typically ineffective without a large and continued effort. 
It might be more feasible to spend the money on 
increased habitat with appropriate features to increase 
population size so that the species can survive and 
thrive in a habitat with additional predators. 

17 4 Table The abbreviations for the riparian brush rabbit 
CM11-1 objectives listed here are not consistent. Both RIBR and 

RBR are used. Also, the first two objectives listed on 
this page state RIBR 1.3 and RBR 1.3, should the 
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numbers be different? 

18 4 Table Obj. Clarify the purpose of installing the fencing around 
CM11-1 CRLF stock ponds under "how CM 11 advances a Biological 

1.1 Objective." 
19 4 3.4.12.2 entire It does not seem necessary to have a "Problem 

section Statement" associated with a conservation measure. 
The conservation measure is being described to meet 
goals and objectives, etc. Recommend instead 
expanding the "Purpose" section to detail the reasons 
why enhancement is necessary and the positive effects 
expected from management. 

20 5 3.4.12.3.1 entire This section should describe the process for developing 
section and approving management plans, including a timeline. 

Also include that the plans must be prepared in 
collaboration with the wildlife agencies as well as 
approved by the wildlife agencies. 

21 5 3.4.12.3.1 12-22 I recommend including a sentence somewhere in this 
paragraph stating that in addition to the post-acquisition 
surveys, pre-acquisition surveys will have been 
conducted to assist in determining whether covered 
species may already be present, which would help 
guide initial management of the lands, particularly if 
invasive plant eradication commences immediately after 
acquisition (see comment 43 below). 

22 6 3.4.12.3.1 Add bullet at the top of the page: 
Acreaqe of c:::.tc and IJiv~ V' 

natural '"'- ",,L .y 

23 6 3.4.12.3.2 22 The information in this section is really useful, but the 
title is misleading because most of the actions are 
described in a site-specific context. Consider re-titling 
this section as "Enhancement and Management of 
Reserve Lands". 

24 6 3.4.12.3.2 23 The description of "Management Principles" seems 
misplaced. They apply across scales (i.e. landscape, 
communities, species) and so should be moved up in 
the document to precede this section. 

4 
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25 6 3.4.12.3.2 36 I think it should be "species' needs" 

26 6 3.4.12.3.2 36-37 The first sentence of this bullet doesn't seem on point. 
Revise to say that management actions at discrete sites 
will need to focus on enhancing habitat for certain 
species and that those enhancements may preclude 
other covered species from using the site. The 
example of pond dependent species and the final 
sentence regarding net benefits is good and would then 
seem to tie in better. 

27 7 3.4.12.3.2 12 At the beginning of the bullet, delete the word "Mimic". 

28 7 3.4.12.3.2 18 Change "will" to "may" Add "based on individual site 
conditions" after "actions" 

29 7 3.4.12.3.2 26 Suggest deleting the word "Required". The actions that 
are required are those that are necessary to meet the 
biological goals and objectives. The bullet list is a good 
set of tools/techniques, most or all of which will be used 
in certain situations, however, additional measures may 
be identified and that are required as the most effective 
means of achieving the goals and objectives. 
This comment applies throughout the document where 
"Required Actions" is used. 

30 

31 7 3.4.12.3.2 30- The list under "Guidelines and Techniques" is not 
complete. Should include vegetation management, 
livestock management, human/domestic animal 
management. Also reorder to be consistent with 
bullets, above. This is where one complete list of the 
types of management actions that may be taken are 
described. Is this information is necessary to repeat 
under each natural community type? 

32 8 3.4.12.3.2 2 The section on Fire Management should include a 
discussion on when and why fire may be beneficial to 
the natural communities and habitats contained therein. 
This could be achieved by referencing another place(s) 
in the conservation strategy, if a sufficient discussion is 
found elsewhere. 
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33 8 3.4.12.3.2 3 It doesn't seem accurate to say that fire management 
will be a component of each site-specific management 
plan. Tidal restoration sites on which the majority of 
land will be inundated on a daily basis may not require 
fire management. 

34 8 11-12 Identifying these types of considerations (the impacts of 
aggressive fire suppression on soil) should be very 
valuable when it comes time for implementation. 

35 8 3.4.12.3.2 20-22 Presenting specific methods as done in this sentence 
should be helpful in terms of Plan implementation. 

36 8 3.4.12.3.2 26-28 Much of the Plan Area is in Sacramento Metropolitan 
AQMD and San Joaquin Valley APCD, so perhaps use 
"appropriate air quality district" instead of just BAAQMD. 

37 8 3.4.12.3.2 37 I am not familiar with fire terminology, but should this 
read "firefighting tactic" rather than "firelining"? 

38 9 3.4.12.3.2 12 Include a space in "Cal Fire" 

39 10 3.4.12.3.2 5 Covered plant species aren't the only taxa affected by 
invasive plants in the Delta. Delete the word "plant." 

For example, giant reed (Arundo donax) has significant 
impacts on water use, channel form, and sediment 
transport of southern steel head, as reported by Cai-IPC 
(Arundo Impact and Distribution Report, March 2011, 
Available online: http://www.cal-
ipc.org/ip/research/arundo/index.php ). It's reasonable to 
extrapolate that similar impacts might occur on BDCP's 
covered fish species. 

Also, water temperature increases in areas of arundo 
infestations due to reduced shading typical of native 
trees that would otherwise be there (Reference Invasive 
Plants of California's Wildlands, http://www.cal-
ipc.org/ip/management/ipcw/pages/detailreport.cfm@us 
ernumber=8&surveynumber=182.php). 

40 10 3.4.12.3.2 12-13 Because there's no mention of pre-eradication surveys 
for covered species, it may raise a red-flag to some if 
invasive plant control is undertaken immediately after 
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acquisition because it's possible the control techniques 
could have significant adverse impacts on covered 
species. In CM 3, pre-acquisition surveys to determine 
occupancy or potential for occupancy are described, so 
these surveys may function well enough to inform the 
decisions on whether and how to implement an 
immediate invasive plant control program. I think this 
point should be made to help alleviate concerns. 

41 10 3.4.12.3.2 14 Change plans to plants. 

42 10 3.6.12.3.2 16-22 This section needs to discuss the current nonnative 
plants that are in the existing natural communities, how 

10 26-27 they effect ecosystem function, diversity, and native 
species, and a description of existing methods that are 

11 1-3 used to control these nonnative species in particular 
conditions. 
Alternatively, text could be added to point to ALL places 
in the conservation measure where this information is 
provided for specific communities and nonnative 
species. 

43 10 3.4.12.3.2 18-19 Sentence is too broadly written. Could be read to 
require Implementation Office to conduce independent 
survey or research on invasive species in surrounding 
areas. Rewrite 

44 10 3.4.12.3.2 35 We recommend, if appropriate, the development and 
application of criteria for establishing invasive plant 
control priorities has been done. If appropriate to 
include this level of detail in this document at this point, 
include using the customizable tool WHIPPET to assist 
in prioritizing invasive plant infestations for control. 

WHIPPET= Weed Heuristics: Invasive Population 
Prioritization for Eradication Tool 

Reference: Skurka Darin, G.M. et al. 2011. WHIPPET: 
A novel tool for prioritizing invasive plant populations for 
regional eradication. Journal of Environmental 
Management. 92 (1). pp. 131-139. 
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45 11 3.4.12.3.2 3 Add "pesticides" to discussion of Herbicide Applications 
or add separate section on Pesticide Applications 

46 11 3.4.12.3.2 10- Nonnative Animal Control. This text only includes three 
threats (feral pigs, cowbirds, least tern predators-even 
though text only indicates Two species) when 
subsequent text identifies other nonnative species may 
require control (bull frogs). Please include a complete 
treatment of the issue in this section. 

47 11 3.4.12.3.2 24 Sentence "Feral pigs and cowbirds will be controlled as 
described below" is not a good lead-in sentence to this 
topic. First there are three types of non natives that are 
discussed below (not just pigs and cowbirds). Second 
although the sentence is very prescriptive on what will 
be done the subsequent text is less definitive as 
illustrated by text on line 23 ... feral pigs "may be 
reduced by fencing ... Let's introduce the issues of 
nonnative and why control is an important tool in the 
long-term management of natural communities for the 
benefit of covered species. 

48 11 3.6.12.3.2 16-22 Herbicide application is a single tool for controlling 
nonnative plants. Why is one tool described here but 
the others put off until later in the document? 

49 11 3.4.12.3.2 17 Page 7 under Required Actions states that will avoid or 
minimize herbicide use. This paragraph seems in 
contrast to that. 

50 11 3.4.12.3.2 19 Remove the hyphen in "yellow starthistle" 

51 11 3.4.12.3.2 20 If you're not already, be aware that there is currently a 
ban on using dozens of chemicals (particularly 
herbicides and pesticides) near potential California red-
legged frog habitat; however, I believe there are ways 
to get exemptions to the ban. For more info look for the 
2006 EPA settlement agreement. 

52 11 3.4.12.3.2 20 Suggested edit: 
" ... herbicide "'" Herbicides will be used 

"'- "":>l' with label reQul'"'' and great 
caution near seeps, creeks 

, 
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53 11 3.4.12.3.2 23 rrhis section should also detail feral cat and Norway rat 
pontrol, as feral cat and rat predation are potential 
~ources of adverse effects to covered species 

54 11 3.6.12.3.2 30-31 Suggest removing "such as California black rail or 
California clapper rail" because these are only two 
species examples among many. Where species have 
specific objectives for predator monitoring/control, 
include in Table CM11-1. 

55 11 3.6.12.3.2 34 Please describe more specifically where in the western 
portion of the Plan Area feral pigs are known to be 
problematic. Is it in Suisun Marsh (Conservatoin Zone 
1) or is it in Conservation Zone 8, near the Altamont 
Hills? Including this type of specific information about 
the Plan Area is really good. 

56 11 3.6.12.3.2 41-42 Inclusion of case studies is really good because it will 
give the implementer additional resources to use. 

57 12 3.6.12.3.2 5 Under the NCCPA, DFG has to make a finding that 
"The plan provides for the protection of habitat through 
the creation and long-term management of habitat 
reserves .... Therefore, identifying that pig populations 
will be controlled only during the permit term is not 
appropriate. Habitat management and monitoring 
should continue beyond the permit term, although it 
may be at a reduced level. 

58 12 3.6.12.3.2 9-11 Saying that there is no evidence that cowbirds are 
having an effect could imply that the effect is being 
investigated. The sentence should be revised to 
identify any known assessment of cowbird effects in the 
Plan area. If none are known, then that should be 
stated. Also, a decline of covered bird species may not 
be necessary to find that parasitism is suppressing a 
population; existing population suppression may be 
discovered. 

59 12 3.6.12.3.3 27 Please clarify what minimizing suitable pond and 
wetland habitat for mosquitoes during the summer 
really means. Giant garter snakes are highly aquatic 
during those months so it sounds like there could be a 
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potential conflict between providing for their habitat 
needs and controlling disease vectors. If appropriate, 
review the Natomas HCP to see how this conflict is 
addressed. 

60 13 3.4.12.3.2 17 Suggested edit is noted below. Culvert retrofits or 
replacement with clear span bridges may be desirable, 
but can be very expensive, and may require approvals 
from landowners or agencies that are beyond the 
control of the Implementation Office. 

"Culverts that create a one-way barrier4 along 
waterways will be removed or retrofitted if feasible. to 
allow ... 

61 13 3.6.12.3.3 26 Strongly suggest treating tidal and nontidal communities 
in separate sections. The management is very 
different. 
Also, increased detail for the management of both tidal 
emergent wetland communities (brackish and fresh) will 
need to be updated once the goals, objectives, and 
rationales for those communities are updated. The 
agencies provided extensive input to be included in a 
new draft of those community strategies. 

62 13 3.6.12.3.3 30 The tidal perennial aquatic and nontidal perennial 
aquatic communities are not addressed in this section. 
Please add it to the discussion or identify where 
enhancement of this community is addressed (e.g. 
water management in nontidal perennial aquatic for 
predator control). 

63 15 3.4.12.3.3 3 Add the Latin name to the first occurrence of each 
species per chapter. 

64 15 3.4.12.3.3 6 Change the spelling of "Hainardia cylindrical" to 
"Hainardia cylindrica. "Watch out for spell-check, which 
autocorrects to "cylindrical". 

65 15 3.4.12.3.3 10 Remove the scientific names, which are mentioned in 
the paragraph above (Hainardia cylindrica is misspelled 
anyway) 

10 
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66 15 3.6.12.3.3 13 Please briefly describe the known methods that have 
been developed to reduce the cover of invasive species 
in this natural community. 

67 15 3.4.12.3.2 15 I suggest that control of perennial pepperweed be 
explicitly stated as an action in all Plan Areas. It is 
expanding distribution and adverse effects in more 
areas than just the Suisun Marsh. Statement below is 
too limited. 
""Perennial pepperweed will be controlled in Suisun 
Marsh and other conservation areas where it 
threatens habitat for California 

68 15 3.4.12.3.3 19 Use the common name, smooth cordgrass, for Spartina 
altemiflora to be consistent with how species are 
referred to throughout the document (common name 
and scientific name at first mention, then common name 
only thereafter) 

69 15 3.4.12.3.3 19-20 Spartina (native, non-native, and hybrid) is not known to 
currently exist within the Plan Area, so this may be a 
moot point. It's possible that it may spread during the 
term of the permit, but it's not an issue now. Sa/sola 
soda, however, is. 

70 16 3.4.12.3.3 10 Some mention should be made about the beneficial use 
of livestock grazing in vegetation management 

71 16 3.4.12.3.4 31-34 Are these the only riparian species with specific 
objectives? If so, can that be made clear here? 
Otherwise, the reader can be confused as to why 
certain species are included while others are not. 

72 17 3.4.12.3.4 7-8 Add and reference pointing the reader to the riparian 
objective requiring 1000 acres of this type of vegetation. 

73 17 3.4.12.3.4 9-11 Mention that the fluvial disturbance would be expected 
to occur on the restored floodplain; riprapped channels 
and the Yolo Bypass cannot support fluvial disturbance. 

74 17 3.4.12.3.4 17 After the comma, add text so that it reads" ... , 
monitoring, natural processes, and riparian vegetation 
management. .. 

75 17 3.4.12.3.4 17 This sentence should be revised to improve clarify. For 
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example, scouring is a fluvial disturbance so suggest 
saying scouring and deposition instead. 

76 17 3.4.12.3.4 20-33 Clarification regarding how acreages are represented 
would be good here and throughout the conservation 
strategy. 1000 acres is mentioned and then 200 acres 
of protection and 300 acres for riparian brush rabbit. 
It's not clear if there is a total of 1000 acres, or if the 
200 and 300 acres are in addition to the 1000 acres. 

77 17 3.4.12.3.4 23 Add young trees along with shrubs as early 
successional vegetation. 

78 17 3.4.12.3.4 39 Include yellow-billed cuckoo in addition to the rabbit and 
the woodrat. 

79 18 3.4.12.3.4 6 Reference the Objectives in the Table CM11-1 for 
planting rare native plants such as buttonwillow and 

8 elderberry, and providing important habitat features for 
certain covered species. 

80 18 3.4.12.3.4 8 This paragraph is discussing increasing native riparian 
shrubs, so "native" should be inserted before blackberry 
or this example should be removed. 

81 18 3.4.12.3.4 10-38 Specific guidelines for riparian management for other 
covered species, including Yellow-billed Cuckoo, Least 
Bell's Vireo, and Tricolored Blackbird, should be 
discussed with similar level of detail here as well. 

82 18 3.4.12.3.4 22 Woodrat should be brush rabbit 

83 18 3.4.12.3.4 25-31 How is plant control typically achieved for these 
species? From what value will these species be 
"reduced or eliminated"? Please add detail and clarify. 

84 18 3.4.12.3.4 31 Revegetation with a suitable alternative is a key 
component in successful maintenance of sites cleared 
of invasive plant removal, especially when the invasive 
plant removed provided a service to wildlife as in this 
case. Include revegetation with native or non-invasive 
vegetation. 

85 18 3.4.12.3.4 31 This section should suggest studies to determine if 
these bird species might nest equally successfully in 
California wild rose and California blackberry, native 
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species with structure similar to Himalayan blackberry. 

86 18 3.4.12.3.4 40-41 There does not appear to be much room for natural 
processes to function on restored channel margins. 
The design presented in the conservation measure for 
channel margins seems very stable. 

87 19 3.4.12.3.5 1-7 When would the following bullets be included? How is 
this determined? Where? Which goals and objectives 
are intended to be achieved through these actions? 
Please add detail. 

88 19 3.4.12.3.4 3 The real benefit of instream wood is not that it creates 
pools but that it provides complex structure where 
young fish can hide and rest. 

89 19 3.4.12.3.4 5-7 Will the ACOE,or the RDs, allow rip-rap removal( I'm 
guessing this would be at locations where potential veg. 
programs are being planned without a levee set back of 
some sort)? Could rip-rap removal de-certify levees for 
flood control? 

90 19 3.4.12.3.5 8-12 Add detail on when/how livestock exclusion has been 
used in Riparian. In what instances has it been 
successful and by what criteria. Expand. 

91 19 3.4.12.3.5 20 Under REQUIRED ACTIONS- Clarify how you plan to 
control for rodents that actually disturb burrowing owl 
artificial structures. In Southern CA this has been a 
problem with wood rats piling debris in front of 
burrowing owl artificial burrows. Burrowing owls have 
not been seen in that area for some time now. 

92 19 3.4.12.3.5 18 Need a period between implemented and Where. 
93 20 and 3.4.12.3.5 42-1 Lines are repetitious 

21 and 5-6 
94 21 3.4.12.3.5 16 I think it should be "site's". 

95 21 3.4.12.3.5 42 Insert period between 'detrimental' and Potential 

96 24 3.4.12.3.5 6 I don't think golden eagle is a covered species. 

97 24 3.4.12.3.5 34-36 Perching structures are not a benefit to Swainson's 
Hawk or White-tailed Kite, and are likely to attract 
competitors, primarily Red-tailed Hawks. Perches may 
be detrimental to Burrowing Owls, as the perch can 
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attract predators such as hawks and corvids. Other 
than providing BUOW specific perches at artificial owl 
burrows, perches should be excluded. 

98 25 3.4.12.3.5 16 Have acceptable population thresholds been 
established for covered species in order to trigger these 
predator control efforts? The language in this section 
seems vague with regard to how much effort will go into 
reducing or eliminating predators. It would be helpful to 
outline somewhere how these decisions will be made. 

99 26 3.4.12.3.6 4 Why are these two community types being treated 
together? All but the last bulleted action are specific to 
cultivated lands. Also, managed wetland actions should 
be expanded to address all objectives under the 
community, waterfowl, and shorebirds. Recommend 
addressing these two communities separately. 

100 26 3.4.12.3.6 29 Should say " ... enhance habitat occupied by Burrowing 
Owls ... " as the species is absent in much of the 
modeled habitat. 

101 27 3.4.12.3.6 4 Remove comma 

102 27 Cropping 19-24 Irrigated pasture is not a cultivated or rotational crop. 
patterns The only rotational crop that has a moderate forage 

value for Swainson's Hawks is wheat/dryland grain 
(Swolgaard, Anderson). 

103 27 3.4.12.3.6 22 The language "To the extent practicable" seems to relax 
the commitments set out in the goals and objectives for 
the species. Recommend deleting. 

104 27 3.4.12.3.6 27-30 The language does not address all commitments in the 
biological goals and objectives for the crane. 

105 27 3.4.12.3.6 31 Detail on agricultural lands management for additional 
species should include Tricolored Blackbird 

106 27 3.4.12.3.6 33 Suggest adding a bullet for tricolored blackbird, which 
has also had cropping pattern needs identified. 

107 28 Associate 15 In a number of places throughout the document, it is 
d features noted that pesticide use will be minimized or eliminated. 

This is a very difficult expectation on cultivated lands. 
Writing in additional restrictions above pesticide label 
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restrictions in conservation easements will likely make 
them unacceptable by farmers. Suggest saying 
"minimize where feasible." 

108 28 Assoc. 30-35 Should start paragraph by stating "Where Burrowing 
features Owls are known to occur. .. " Otherwise, expensive 

enhancement may occur in areas that will not be 
occupied by the species. Perches need to be specific 
to artificial burrows, and appropriately placed. 

109 28 3.4.12.3.6 34 Encouraging ground squirrels on edges of cultivated 
lands would not be well-received if levees are nearby. 
Also, artificial nest structures could only be useful in the 
long run with long term management identified. 
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Bay Delta Conservation Plan 
Review Document Comment Form 

Document: CONSERVATION MEASURE 12 

Name: State consolidated comments 
Affiliation: DWR, DFG, PW A 
Date: 12/1/2011 

Comment Page Section# Line 
# # # 

1 Gen. Gen. 

2 Gen. Gen. 

3 1 3.4.2.2.1 11-
13 

4 1-2 Existing 
Conditio 

Comment Disposition 

Document/CM needs to incorporate the regulatory environment. USEP A has approved Reference to the Basin 
the MeHg TMDL for the Delta. Regulated entities will be receiving letters shortly Plan Amendment, the 
asking them to indicate if they will be participating with group or doing individual TMDL, and the Phase I 
studies evaluating loads from their respective lands. Many studies will be undertaken activities is included. 
over the next seven years that will add to our knowledge base. Not sure how the 
Regional Board will be including new projects (as opposed to those entities that are 
currently being assigned load reductions). I would imagine that any new projects would 
need to work with Regional Board staff and need to have pre and post monitoring 
elements for methylmercury? 
This document should discuss controlling net methylmercury production. It is a The mitigation measure is 
balance of reactions (production and removal). Examples of removal mechanisms are designed to mitigate 
photodemethylation and particle settling. Controlling exports is another option that is methylmercury production 
not discussed. from each restoration 

project. 
It would be helpful to note here that there aren't any remedies that can eliminate the Text has been changed. 
methylmercury issue in the Bay-Delta. While there is promising research that 
demonstrates techniques to reduce methylmercury production through site design, 
management, as well as chemical amendments, large-scale application of these 
techniques has not been employed to date. Therefore, it may be confusing to state that 
"methylmercury management will minimize conditions that promote production of 
methylmercury ... ". This statement should be qualified to indicate the uncertainty in 
management of this issue. 
Overall the Existing Conditions section should be rewritten to include the new Methylmercury generation 
regulatory enviromnent for projects (namely, needing to be in conformance with the is discussed in Appendix 
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Comment Page Section# Line Comment Disposition 
# # # 

ns methylmercury TMDL for the Delta) and to be stronger on the science. I think you D. We will look forward to 
want to address management of the net production of methylmercury and also reviewing the 319h grant 
minimizing exports. report. 

Within the Delta, there are several habitats to consider and discuss. The Existing Added text to put this in 
Conditions section should to that. The Central Valley Regional Board TMDL report is context ofTMDL and 
a good resource/reference to add to the Alpers et al. Mercury DRERIP Conceptual Basin Plan. 
Model 

Currently, several studies are investigating management measures to control 
methylmercury exports. The studies are also investigating vegetation management 
practices. Additionally, they are drilling down on some of the processes. These studies 
are in addition to those that are likely to submitted by entities that are being regulated 
by the TMDL. 

It is good to highlight the different habitats and how methylmercury behaves differently 
in these enviromnents. Currently, a 319(h) grant is synthesizing this information. Draft 
document should be ready by mid-February 2012. 

5 1 37- Reads as though mercury is no longer being deposited, which is not true. Mercury This is directly applicable 
38 continues to be deposited in the Delta. to proposed plan, not 

outside sources. 
6 1 39 Technically, most of the Yolo Bypass and Cache Creek are not part of the Delta. They are part of Plan Area. 
7 2 3-8 Text discusses bioaccumulation of methylmercury. It would be good to identify which This is focused on 

organisms you have concerns about- i.e. what are the top predators. Toxicity has been mitigation measures. 
shown in fish, birds, and humans. Are you going to discuss each, or just exceedances of Additional discussion of 
fish consumption advisories? You should include references for this paragraph, or if toxicity on wildlife, 
you are deferring to another section (where the info has already been presented or is covered fish species are 
presented in greater detail) then state that. provided in technical 

appendices. 
8 2 4 Methylmercury is produced by microbes; statement of "Mercury may be converted to a Mercury is converted to 

different fonn ... "should be revised to be scientifically correct. For example, "Mercury methylmercury. 
is converted to methylmercury by microbes under the appropriate enviromnental Conversion mechanism is 
conditions." also disussed. 

9 2 4 Mercury can be methylated by iron reducing bacteria as well as the sulfur reducers, Other environmental 

2 

ED_000733_DD_NSF _00047378-00305 



Comment Page Section# Line Comment Disposition 
# # # 

though, sulfur reducers are the predominant ones noted in the literature Note that the parameters added. 
two microbial populations "work"/are present at different redox potentials, so gets back 
to the environmental factors present. Might want to list the environment factors that 
promote methylation such as anaerobic conditions, temperature, pH, and of course 
redox (which dictates which microbes are active). 

10 2 4 Two sets of factors influence methylmercury production: 1) those that impact the Comment Noted 
activity of the microbes and 2) those that impact the availability of the inorganic 
mercury. In general, mercury is not limiting in the Delta. 

11 2 3.4.2.2.2 4 Suggest using "bacteria" instead of"microbes", as it is more specific. Text changed 
12 2 3.4.2.2.2 5 The tenn "bioaccmnulate" is used incorrectly. Contaminants bioaccmnulate in an Text changed 

individual organism's tissues throughout its life and biomagnify through the food chain. 
See http:/ /toxics. usgs.gov /definitions/. 
Also, "food chain" and "food web" are both used in this section, please use one or the 
other consistently throughout. 

13 2 3.4.2.2.2 7 See comment directly above (#12) Text Changed 
14 2 9-10 Text oversimplifies the methylation process. It is intended to provide an 

overview. Additional 
enviromnental parameters 
that influence methylation 
have been added. It is a 
complex system not 
currently fully understood. 
The purpose of the 
mitigation measure is to 
increase the understanding 
- text has been added to 
that effect. 

15 2 11- Those enviromnents with highest methylmercury net production and bioaccumulation Agreed. Comment noted, 
13 are those that have intermittent flooding and have complete drying between wetting and mitigation measures 

events. Research also is providing information on the role plants have (namely, they address these factors 
seem to increase production rates - either through providing source of labile carbon 
through plant decomposition or through supply of exudates in rhizosphere) 

16 2 3.4.2.2.2 17 "the bacterial methylation rates in surface sediments ... " would be clearer (i.e., the See revised text. 
sediments do not methylate mercury, but the sulfate-reducing bacteria do) 
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17 2 21 See comment #12 Text changed. 
18 2 23 Please see DFG and USFWS comments on the Toxins section. Cmrunent noted. 
19 2 Impleme Would expect this section would change once Biological Goals and Objectives are Connnent noted. 

ntation identified. 
20 2 27- Would expect that certain management measures would have more applicability than The approach is to allow 

30 others to a given wetland restoration project. Additionally, could envision that you flexibility, but to also 
might have vegetation management measures -and you do, though they are blended in require that all mitigation 
with other measures. It would be better to split those up. measures be at least 

considered and rationale 
provided if not used. 

21 2 How does this compare to what Regional Board would want for new projects proposed Would need to be worked 
for the Delta that need to be in compliance with the TMDL? out with Regional Board. 

22 2 2 31- Seems like you are trying to say that a proposed project needs to examine available Provides for evaluation of 
36 information from recent studies to determine if additional site characterization is current information before 

needed. Generally, pre- and post- project monitoring is desirable so that one can developing plan. 
determine whether the project contributes to net increase in methylmercury exports. 

23 3 1-3 Who is the QA/QC manager? The process is unclear. Plans are being generated (which BDCP QC Manager 
is how studies are done) but who has the oversight? Is BDCP setting up a restoration removed and text changed. 
planning section? More details would be helpful and would create more appropriate 
comments. Review is important on projects; nice to have external technical review if 
program can support it. 

24 3 3-7 This text is confusing. It reads to mean as though there are a stack of plans sitting The TMDL and Basin Plan 
around such that they will need updating prior to implementation. If that is the case, Amendment programs are 
and this process is generating plans for potential projects and as funds become available being developed, and this 
the plans will be revised to incorporate the more current state of the science and program should be 
management practices ... then be more direct with the language. developed and 

implemented in concert 
If plans will be produced following decision to move forward with a restoration with those. Text added. 
activity, then it should be written to incorporate the most current science and most 
appropriate management practices known at the time. 

Not sure what the incorporation of monitoring results from past projects is meant to 
address -again, be more direct with language. Methylmercury production occurs under 
different enviromnental conditions. Each project should assess what the risk is for that 
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specific project. Monitoring should be designed to address these concerns as well as 
regulatory needs. 

25 3 Timing 9 "One principal source of new information is anticipated to be the Basin Plan Text added. 
and Amendment for the Control of Methylmercury and Total Mercury in the Sacramento-
Phasing San Joaquin Delta Estuary prepared by the Central Valley Regional Water Quality 

Control Board ..... , effective October 2011. Phase I of the Basin Plan Amendment 
includes control studies for 7 years from the effective date, with an additional 2 years to 
evaluate Phase 1 results and plan for Phase II. The findings of. .... 

26 3 10- Regional Board studies and discussion of findings- doesn't that belong in Text moved. 
17 implementation and gets back to the project plans incorporating the most recent science. 

27 3 Timing Only seems that the first sentence of this section belongs here; the rest deals with the Text modified. 
and Regional Board TMDL studies- I believe the latter text belongs elsewhere. 
Phasing 
of Not sure what the Timing and Phasing really refers to. What is written makes me 
projects wonder if the restoration projects that you are planning for are in fact the studies that 

will be conducted through the mercury TMDL (wetlands, irrigated ag, open waters). I 
was thinking the restoration projects were the thousands of acres of restoration being 
planned. Perhaps this can be made more clear. 

28 3 3.4.2.2.3 21- Please indicate what medium will be sampled for preconstruction mercury monitoring. Mercury TMDL in water. 
22 0.6 ng/L in water? Sediment? 

29 3 22 Probably should include a reference for this requirement See 28 above. 
30 3 3.4.2.2.3 22 The 0.06 ng/1 MeHg action level is pretty stringent. The reporting limit is 0.05 ng/1, and See 28 response. 

and the precision is+/- 30% or more. This could mean having to take action when it is 
39 unnecessary. At least twice the reporting limit (1.0 ng/1) is more reasonable. The 

Guadalupe River Watershed Mercury TMDL uses 1.5 ng/1 as a target concentration 
based on results of a bioaccumulation factor analysis. 

31 3 3.4.2.2.3 27 Should read "soil mercury concentrations will be ... " Done. 
32 3 3.4.2.2.3 34 Please cite source of this information. See 28 above. 
33 3 3.4.2.2.3 39 See comment #28 Done. 
34 4 Min "Conversion of mercury to methylmercury depends on bacterial action in an Connnenter's intent is 

Microbia anoxic environment. By reducing the amount of organic material at a unclear. 
1 restoration site, levels of bacterial action are lowered, and biological oxygen 
Methylat demand would also be lowered, resulting in the potential for more aerobic 
ion conditions. Recent research in the Yolo Bypass has demonstrated that 

5 

ED_000733_DD_NSF _00047378-00308 



Comment Page Section# Line Comment Disposition 
# # # 

methylmercury levels could be reduced by up to an order of magnitude by 
using livestock grazing to reduce loads of organic matter prior to flooding 
(Heim et al. in press). Wetlands are complex systems that have evolved under 
anaerobic conditions and have developed communities of organizations that 
thrive under these conditions. Although not appropriate in restored marsh 
habitats, livestock grazing could be applied to some managed wetlands in the 
appropriate season to remove as much vegetative material as is feasible prior 
to restoration to create conditions that limit the generation of methylmercury 
after flooding. For each area where removal of organic matter is considered, 
site-specific conditions and restoration objectives will be carefully evaluated to 
determine if the measure is appropriate and how it should be implemented." 

35 4 3.4.2.2.3 1-22 The methods for minimizing microbial methylation in this section may, in some cases, Agreed. Text added to 
be differing from the purpose of wetland restoration (creating wetland habitat suitable provide context of these 
for plants, fish, and wildlife). Artificially removing organic matter and removing or measures. They need to be 
muting anaerobic conditions may potentially reduce the function and value of the evaluated on a site specific 
restored wetlands. It may be helpful to explain more context of these measures. basis. 

36 4 1-22 So, basically, under minimizing microbial methylation, you are advocating for We are presenting current 
management of vegetation and hydrology. research results on 

mitigation and 
acknowledging that an 
effective mitigation 
measure has not been 
proven. 

37 4 2-7 Not quite sure what is being said here- but remember two sets of factors influence Comment noted. 
methylmercury production: 1) those that impact the activity of the microbes and 2) 
those that impact the availability of the inorganic mercury. In general, mercury is not 
limiting in the Delta. If you are lowering BOD then lowering labile carbon- so 
impacting activity of microbes. What condition are you talking about that is creating 
the anaerobic condition in this example? Carbon and its presence is not a major factor 
for anaerobic conditions- lack of oxygen is. I get that you are trying to say that 
reducing the carbon source should decrease microbial activity and in tum decrease 
microbial production of methylmercury. But that is not what is said. Again, be more 
clear with the text. 

38 4 2-22 Should split these management measures up; there are several in this section. Wonder Costs at this point are not 
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if a table with Management Measure, Purpose (what it is controlling), and Cost to known. 
Implement would be more instructive 

39 4 3 bacterial action" better stated as microbial activity Done. 
40 4 Min 7 Change the order of sentencing to first state that wetlands are complex systems etc. and Text modified. 

Microbia that livestock grazing could be applied in some limited types of wetland development. 
1 
Methylat 
ion 

41 4 15 Define "sufficient"- or does the study need to do that? Currently, Stephenson and Would need to be 
Heim are looking at water depth and methylmercury production. determined in field 

depending on site 
conditions. 

42 4 19 Remember that increased clarity can increase predation - so this management measure I believe this c01runent is 
would need to be considered with the overall goal of the restoration project. on another management 

measure. 
43 4 Manage Management measures will need to be practical. Fe amendments may be too costly for Text has been added to 

ment most situations. Aeration via wind is unpredictable, but by machine would be introduce the mitigation 
measures expensive. measures as current 

available research to be 
considered, but would not 
be appropriate for all sites. 

44 4 Is "soil characterization" a management measure? Seems to me it informs decision See response to #43 above. 
making, but is not a management measure. I guess if you are using it to screen where to 
place a restoration project ... maybe then it is a management measure. The others listed 
are good ones, namely vegetation management (could include removing post harvest 
debris as well as grazing), hydrology management (managing depth of wetland, 
maintaining permanent ponding), tmderstanding role ofphotodemethylation at the 
specific pond site and how much a role it can realistically play, iron amendments are 
costly and many wetland managers carmot afford this, capping, could work in some 
situations where there is limited to no new deposition. Particle settling could be added. 
It occurs in wetlands and removes the methylmercury from the water column. Not a 
pennanent removal process. 

45 4 Just want to stress the need to consider net methylation and mass balance of the The focus of the mitigation 
mercury on these restoration projects (how much comes on, how much leaves) measure is to address 
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methylation of mercury 
existing in sediments that 
will be inundated during 
restoration. 

46 4 3.4.2.2.3 37 This sentence needs further discussion, as it leads the reader to question how Yes, the mercury would be 
photodegradation is a strategy for reducing methylmercury if one of its outcomes is available for methylation. 
methylation of mercury. However, the referenced 

studies have shown net 
reductions in 
methylmercury attributed 
to photodegradation, so the 
consideration of this as a 
mitigation measure is 
valid. 

47 4 3.4.2.2.3 41 Should be "sulfate-reducing bacteria", NOT "sulfate-producing bacteria" Done. 
48 5 3.4.2.2.3 1-9 This section would benefit from a discussion of the feasibility of iron remediation, Text has been added to 

including cost of this method, effectiveness under real-world conditions, and the highlight that there are no 
potential for harmful environmental effects of adding ferrous iron. The potential proven methods to mitigate 
toxicity of iron, and methylation of mercury by iron-reducing bacteria, while likely for mercury methylation, 
minor effects, should be addressed. While laboratory microcosm studies have shown and these measures have 
marked decreases in mercury methylation, this teclmique has not yet been employed on been presented in current 
a large-scale restoration project, where complex biogeochemistry and variable research as possibilities to 
environmental conditions may not allow the same results. consider. 

49 Overall Appreciate that this is being written with important details coming into place. I think Thank you for the 
the science could be stronger/needs to be described better in this CM. Overall, I expect comment, and yes this is 
the goal of this CM is to lay out management measures to be considered by restoration structured to provide 
projects in the Delta, and a good set of measures are discussed- though they could be measures currently 
presented more clearly. Focus on a clear description, may want to include an identified in literature as 
"economic indicator," namely, where it is a high cost to implement or low cost. (See possible options. This 
suggestion above regarding using a table). program is meant to be an 

evolving program, and this 
Currently, a 319(h) grant is synthesizing the state of the science for mercury for CM lays out the 
wetlands and irrigated agriculture and discussing management measures. I believe the framework. 
material in these reports could add value to this CM. The draft for the state of science 
should be out in early Feb and management measures by early May 2012. 
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50 Referenc No date on the Heim paper; Another report to consider is the "Rice Study" conducted Heim is in press. 
es by USGS and MLML. The link Recommended reference 

ht!J2 :/ /swrcb2.swrcb .ca.gov /central valley/water issues/tmdl/central valley J2rojects/delt has been added. 
a hg/other technical re]2orts/ybwa hg final mt.J2df Another useful site with 
references is htt]2:/ /ca.water.usgs.gov /mercury/riceFields.html 
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Bay Delta Conservation Plan 
Review Document Comment Form 

Document: Conservation Measures 13-18 (Tracked file = CM13 _thru _ CM18 _tracked _12291l.pdf) 

Name: Federal Agencies (USFWS, NMFS, Bureau of Reclamation) 
Affiliation: 
Date: 1/13/2012 

= 
Page Section# Line# Comment 

# ~ 
~ (.I 

e=l:t: = ~ e ~ 
0 < u 

1 CM CM 13-18 FWS This draft indicates that the rationales for these CMs will be found in an in-
13-18 development chapter on goals and objectives. This seems inappropriate. The 

BDCP goals and objectives seem likely to be more general than the CMs. 
Thus, they would have more general rationales. This proposed organization is 
going to leave a gap in the logical connections between the overarching goals 
and objectives, how the CMs are expected to push the system toward the 
desired state, and via what mechanisms they are expected to work. There may 
be further confusion introduced because the CM descriptions have their own 
objectives listed in several tables. Reconsider organizing to have BDCP BGO 
rationales in the BGO chapter and CM rationales in the CM chapter(s). 

2 CM CM 13-18 FWS The claims made regarding the Biological Objectives of each Conservation 
13-18 Measure are not effectively justified nor rationally arrived at via the 

accompanying narrative. The "how this will be accomplished" portion of the 
Conservation Measures arc statements about project benefits and success, 
without a careful analysis of what turns this intent into ecological functional 
change. The lists of Conservation Measures, as written, do not constitute a 
workable, rational, justified approach to the protection of existing ecological 
function in the Estuary. To assist completion of an adequate BDCP effects 
analysis and to establish a process to appropriately loop-back, reevaluate and 
reform BDCP Conservation Measures, please completely include existing and 
future recommendations from federal and state agencies, the NRC and Delta 
Science Program reviews and DRERIP analyses. 

Disposition 

The rationales cross referenced 
to Section 3.3 are not for the 
CMs but the rationales for the 
Biological Goals and 
Objectives. 

Most have been revised. 
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3 CM CM 13-18 FWS The chapter presently contains problem descriptions and literature background Comment noted. See Effects 
13-18 that will be useful to the eventual construction of candidate Conservation Analysis for discussion relevant 

Measures. However, describing the problem, while necessary, is not equivalent to these comments. 
to taking the necessary steps to solving the underlying ecosystem conditions 
that result(ed) in the present list of problems. The Conservation Measures may The trajectory that resulted in 
have been reasonably chosen and constructed, but the present draft narrative the current problem may not be 
does not adequately describe the process used, nor does it justify the eventual the same as the trajectory 
choice of Conservation Measures or describe how the measure is expected to required or feasible to solve the 
be evaluated or how it is expected to perform over time. problem (I think that's quoting 

Simberloff), and that may be 
relevant to IAV. 

4 CM CM 13-18 NMFS All of these conservation measures would benefit from greater detail in how Comment noted. Have 
13-18 they will be implemented. Right now it's difficult to see how they can be continued to improve upon the 

evaluated as part of the overall roll-up of effects. narrative. 
5 CM CM 13-18 NMFS What was the purpose of Appendix F? There are many referrals back to B&O Removed reference to 

13-18 and Adaptive Management and Exist Conditions and Plan Implementation but Appendix F, DRERIP 
no reference to Appendix F. Can Appendix F be integrated into this chapter on Evaluation Results. 
CM? I am not seeing the whole picture here. 

6 CM CM 13-18 FWS Throughout the CMs descriptions provide numerous references to the DRERIP The CM 13 has been 
13-18 process and its associated assumptions. We do believe the DRERIP substantially rewritten since the 

assumptions and analysis are important to the BDCP process. However, there DRERIP evaluation. 
is minimal reference to DRERIP's determinations related to many of the 
actions proposed in these CMs, and there seems to be no attempt to incorporate Discussion of these comments 
the BDCP recommendations DRERIP provided. As an example is, DRERIP is in Appendix F. 
did identify that Egeria does change habitat conditions to be more suitable for 
largemouth bass and other centrarchids and increases potential for predation 
success on covered fish species. However, it went on to state the presence of 
some Egeria may not eliminate covered fish species benefits. In fact, related 
to Egeria control, the resulting analysis identified low to minimal benefits with 
minimal to low certainty for increasing food consumption and rearing habitat 
for Delta smelt. Predation-related benefits fared slightly higher as a medium 
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benefit but it still had low certainty. When referencing DRERIP in CM 
descriptions and the BDCP effects analysis it's important to keep consistent 
and complete with the analytical results ofDRERIP as well. 

7 1 3.4.14 8-11 FWS The goal of CM 13 is to control nuisance aquatic vegetation growth. Further The EA lA V section is 
reading suggests this will be accomplished by herbicide spraying. Please see addressing the feasibility and 
USFWS comments regarding SA V in our comments on Technical Appendix F safety issues. Herbicide is 
(Ecological Effects). We need the EA to show whether this is feasible and currently the most effective 
safe. We also suggested the authors look at aerial photos of the Delta. treatment for Egeria and water-
Existing tidal marsh charmel networks are all harboring SAV. Egeria is a 'tidal hyacinth, based on the DBW 
marsh' plant in its native habitat. Thus, the BDCP will need to accept some program's years of research and 
amount of colonization of ROAs by aquatic vegetation, including nonnative monitoring, but other methods, 
species. The flux of SA V past the confluence is really very impressive due to including biocontrol, are being 
mechanical removal and relocation by the tides. We suggest that properly actively studied. CM has been 
designed restoration projects will not be completely overtaken by SA V and revised to reflect this. 
that a need for herbicide treatments would reflect poor design. Levees should 
be largely removed from BDCP restoration sites- not merely breached. That Egeria is more typically a 
will allow tidal action to scour SA V and flush FA V - though again, the freshwater plant in its native 
expectation should be that some amount of plant growth is inevitable. Some of range. 
the objectives listed in Table CM13 _1 may need to be re-evaluated. 

The goal is control, not 
eradication. 

Other issues such as levee 
removal and target flow rates 
will be addressed in the 
restoration discussion 

8 1 13 NMFS It is difficult to get a comprehensive understanding of a CM if you have to Organizational discrepancy. 
keep referring back to other sections. I cannot comprehend and comment on Attempts have been made to 
how this entire document is organized yet but between all the redundancy and reduce redundancy. 
the constant referrals to other sections for information things could be 
improved. I would suggest putting the avoidance/minimization measures into 
the CM sections themselves and do away with a separate section for the CMs 
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on this if feasible. 
9 1-6 3.4.14 General NMFS I got more comprehensive information on this CM from the Appendix F Organizational concern. 

_Ecological Stressors. Why is there a separate Appendix F and then this short Attempts have been made to 
rather uninformative section on the CMs in the chapter where it seems the reduce redundancy. 
most info should be integrated? 

10 1-6 3.4.14 General FWS General comment: This CM should be expanded to include a nonnative aquatic CM20 is associated with 
species prevention program including enforcement, public education, reducing the spread and 
monitoring and research. CM 1 and tidal restoration may encourage physical proliferation of nonnative 
conditions supportive of non-native species. Once established, eradication of aquatic vegetation through 
invasive species is difficult if not impossible. CM 13 could provide significant recreational watercraft, trailers 
benefits to the health of the Bay-Delta by establishing new prevention and equipment. CM20 
programs or coordinating with California State Lands Commission's the addressed connnent. CM13 
existing program. refers to new CM20 on this 

issue 
11 2 Table NMFS Are there are any records of larval lampreys rearing in the Delta? I'm not sure Within the Plan Area yes. 

CM13-l if this is really lamprey habitat. Refer to Section 3.3, 
specifically -Lamprey 
ammocoetes generally are 
thought of as occurring 
upstream of the Plan Area, but 
there appear also to be 
appreciable numbers in the Plan 
Area throughout the year. 
More than 2,100 Pacific 
lamprey mrunocoetes were 
collected during electrofishing 
at bank protection sites (HT 
Harvey and Associates with 
PRBO Conservation Science 
2010) 

12 4 3.4.14.1 2 NMFS Change "will" to "can." Text revised as reconnnended. 
13 4 3.4.14.1.2 18 NMFS Juvenile steelhead don't rear in the Delta as far as we know. There is also new Revised text. 

4 
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research suggesting that most juvenile spring-run Chinook don't rear in the 
Delta for very long. This CM will mainly benefit fall-run and winter-run 
Chinook salmon. 

14 6 3.4.14.2 6-7 NMFS How will BDCP be able to succeed at stopping the expansion of SA V in the BDCP will contribute 
Delta when DWB has not? More money for a larger program? What methods additional resources to help 
will it use? make DBW efforts successful. 

Have revised text to clarify. 
15 8 3.4.15 11 NMFS Decide if"aeration facility" is capitalized and be consistent (see line 16). Ran a global to make aeration 

facilities consistent. 
16 8-15 General NMFS Same issues as with SA V IF A V organization. This chapter should be Organizational concern. 

comprehensive enough that the reader does not have to go back to multiple Attempts have been made to 
sections to understand what, how, when, where and why of these CM's. reduce redundancy. 

17 9 Table L2.4 NMFS CM14 addresses water quality, but not flow conditions. I assume there are no Not as part of this CM. Refer 
CM14-l plans to increase flow in the SJ River. to CMl for discussion ofhow 

BDCP will affect flow in SJR. 
18 10 3.4.15.2 32-33 NMFS "San Joaquin River Litigation Settlement": Is this really the proper name for No. Revised text to SJR 

this? Settlement Agreement. 
19 11 3.4.15.2 33 NMFS Please give us some numbers. What have the DO levels increased to since It is impractical to state the 

nitrification treatments began? results because they vary so 
much over time; this is why 
summary documents, available 

I online, are cited. 
20 11 34-36 BOR Reduced river flows. Is this a general statement, which is tme, or is the focus See the effects analysis 

seasonally reduced flows or flows during certain periods. This is important (Chapter 5) and supporting 
because providing explicit enough infonnation allows you to assess the risks of appendix for discussion of this 
reduced river flows or velocities due to the proposed project. issue. 

21 11 3.4.15.2 35 NMFS I assume you mean reduced river velocity here, not "flows". Otherwise this Text revised as recommended. 
statement doesn't make sense. 

22 11 3.4.15.2 35 NMFS Replace "volume" with "capacity". Text revised as recommended. 
23 11 37 BOR Does "nonetheless" modify reduced river flows or DO TMDL standard? Is Removed "Nonetheless." 

there standard biologically inadequate? If so, then this point should be made. If 
not, then what is the "nonetheless" pointing out. 

5 
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24 11-12 NMFS This is an informative discussion of the problem that reduces the need to refer Comment noted. 
back to Existing Cond. It would be good to implement what is in EC into here 
and perhaps in EC keep the description of problem brief and refer to the 
specific CM in this chapter for the most detailed discussion on the CMs. 

25 12 1-21 NMFS This is meaningful for showing how BDCP can contribute to a program that Comment noted. 
needs funds to be successful and improved upon. 

26 12 12-20 noR The previous section says that DWR recommended additional engineering and We are reviewing new 
operational changes. Under implementation is does not talk about doing these information on proposed further 
first. The previous section also says that the DO aeration facility is being operation of the facility and 
operated by TMDP stakeholders, but then in this section is says it is not will present that information in 
funded. Please clarify the past and current work surrounding the aeration a later draft. 
facility with future implementation. 

27 12 3.4.15.3.2 32-33 NMFS This sentence claims the facility was "effective in raising DO levels in much of See response to comment 19. 
the channel", yet the suggested modifications to the facility listed below, and The appearance of data in cited 
the lack of any detailed results from the testing suggest that the DWSC publications does not suggest 
aeration facility did not perform very well in increasing DO levels the facility is not performing 
downstream. well. 

28 13 22-26 NMFS I can't imagine that enhancing oxygen to adequate levels would not Comment noted. 
substantially benefit covered fish species. If sturgeon are or could be there in 
the summer and if Fall and Spring run do not have to suffer migration delays 
or transit by another route this CM seems like one of the more well founded 
and non-controversial ones. 

29 15 3.4.16 FWS This section is blank; no review is possible at this time, but see USFWS Comment noted. 
comments associated with Appendix F Ecological Effects for insight into 
technical staff issues that should be considered in the development of a 
predator control CM. 

30 15-16 CM 15 NMFS This entire CM needs much more discussion of the potential for increased Have addressed the uncertainty 
predation due to the non-physical barrier. This is a major concern based on the associated with non-physical 
results at the HOR barrier. fish barriers in CM16. 

31 16 7-9 BOR These are interesting hypotheses, but do not fit our observations from the These are issues for the effects 
VAMP studies. In these salmon survival studies, there has been a long term analysis, but also, CM15 is 
low survival rate in the south Delta Old and Middle River corridors. The being substantially revised in 
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mainstem SJR that passes through hthe SDWC has typically had higher the context of recent findings 
survival, but the most recent survival study shows this route has lower survival from the effects analysis, and 
than the OMR route with very high predation in the SDWC (VAMP 2010 review comments thereto. 
results).lt seems that while survival has remained low in the OMR corridors, it 
may now actually be higher than the mainstem SJR, which has undergone a 
much greater level of degradation more recently than the south Delta that has 
been in poor conditions for a longer time due to the longer term impact of the 
export facilities. 

32 16 3.4.17.1 Table FWS Objective L 7.2- "areas of high predation risk" would be more accurate if See Section 3.3 for current 
CM16 - worded "areas of high entrainment and predation risk". Both HOR and statements of biological goals 
1 Georgiana Slough are 'gateways' to elevated entrainment risk as well as and objectives. 

predation risk. 
33 16 3.4.17.1 Table FWS NPBs at Georgiana Slough and HOR will do little if anything to affect delta Have revised text to reflect that 

CM16 - smelt distribution. Are NPBs planned for areas frequented by delta smelt and this CM is expected to 
1 in particular for typical migration paths of delta smelt that mainly involve the primarily benefit salmonids. 

main river channels and Cache Slough? Same comments applies to longfin 
smelt. 

34 16 3.4.17.1 Table FWS The descriptions of this CM say it "will" contribute to the objective. This Text revised as recommended. 
CM16 - sounds like the cart before the horse. For now, it should say "may" 
1 everywhere "will" is used. 

35 16 Table box NMFS What is the 4 year running average ofWR through Delta survival now? If we These are issues for the effects 
2 even have a legitimate estimate of this, what is the improvement over this that analysis, but also, CM16 is 

30% will give? Why 30%? If rationale is contained in B&O to come then being reviewed and revised in 
really can't give informative comments on this right now. the context of recent findings 

from the effects analysis, and 
review comments thereto 

36 16 Table box NMFS It will be difficult to separate stable or expanding populations to just juvenile Agree that it is a complex 
3 survival. Debate could always arise around which lifestage is most responsible problem with large 

for the current years trend. Was it egg survival, ocean conditions etc.? uncertainties. See response to 
comment 35. Also, research 
actions and adaptive 
management will greatly affect 
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the long-term implementation 
of this CM. 

37 18 3.4.17.2 32 NMFS Please define what is meant by "deterred". Is this based on the nmnber offish Discouraged from entering. 
that would have taken that route?; did take that route?; and at what point were 
they considered to have been "deterred"? 

38 18 1-5 NMFS Note to self- remember these survival and route ratios when trying to decipher Connnent noted. 
results from the DPM. 

39 19 18-30 BOR This paragraph discusses how NPB will not work for DSM and LFS, but Revised text to reflect that CM 
objectives being met by the CM include those for DSM and LFS. will benefit salmonids, 

primarily. 
40 19-20 40-7 NMFS Sounds reasonable and glad the issues seen in reality are acknowledged here. Connnent noted. 
41 19-20 40-7 BOR This section on implementation does not include information about current We invite specific comments 

planning ongoing for NPB by DWR and Reclamation. There is a NMFS about current and ongoing 
Opinion requirement on NPB at many of the locations discussed here and tools planning actions, and how it 
these agencies are building for evaluation. This descripotion should do a better should be described in this CM. 
job linking current planning and modelling work on NPB with future 
implementation. This may help clarify why some of the locations are included 
for consideration. 

42 22 3.4.18 FWS This section is blank; no review is possible at this time. Connnent noted. 

43 23 10-17 BOR Why wouldn't both species refugial populations be run by FWS? The conservation measure as 
described is a product of past 
and ongoing discussions and 
connnitments, which remain 
subject to revision. 

44 23-24 3.4.19.1 Table FWS We do not understand the attempt to logically connect a goal of"improved See section 3.3 for a current 
CM18 - survival of adult and juvenile delta smelt" to "assured" survival in captivity. It statement of biological goals 
1 is a good idea to have a refugial population of delta smelt, but if the species is and objectives for these species 

extirpated from the wild, then surely the goal stated in this table has not been (but also note that those goals 
met! The table is incomplete for longfin smelt, but to the extent the same link and objectives are the subject of 
is implied, it is likewise not appropriate for longfin smelt. ongoing comment and 

revision). 
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45 23-28 CM 18 NMFS Are there any examples where artificial propagation of a fish species has Arguably, yes, in the historical 
helped to save or reestablish a population without restoring its habitat? sense that most hatcheries on 

the West Coast were 
established to ensure continued 
survival of species at a time 
when decline was apparent and 
was due to multiple factors, of 
which habitat loss was a major 
one. It is likely thatc even more 
salmonid runs would have gone 
extinct in the absence of these 
hatcheries. Since the 
(historically very recent) 
development of hatcheries as an 
effective conservation tool, we 
are not aware of any recovery 
efforts that proposed hatcheries 
as the sole instrument of 
recovery. 

46 25 3.4.19.3.1 27-29 NMFS Maintaining genetic similarity (based on neutral alleles) is good, but it will be Any effort to recover these 
nearly impossible to avoid the domestication selection that happens in all species will produce selection 
hatcheries. pressures that differ from those 

which the species currently 
experience. 

47 25-26 25-15 BOR The section on implementation does not include information about the current Current status of the species is 
refugial populations of these species, their funding, success and issues. This described in Appendix 2-A. 
description should do a more complete job of linking current implementation Hatchery costs and funding are 
with future implementation. What has been observed in the current programs described in Chapter 8. 
considering the performance measures. What does this suggest about However, we agree that 
feasibility. revisions should provide more 

information about the current 
programs and invite comments 
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providing such information. 
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Bay Delta Conservation Plan CM 13 Review Comment Form 

Document: Conservation Measure 13 Nonnative Aquatic Vegetation Control 

Name: State Compiled Comments Affiliation: State 

Date: 1/12/2012 

No. Page# Section# Line# Comment 

1 1 6-7 It is not appropriate to have the EA describe the footprints and 
components of the conservation measures. The EA 
determines the biological +/- of the conservation measures. 
This is relevant to all conservation measures. 

2 1 3.4.14 10 Editorial: Clarify the document will be addressing "covered fish 
species" 

3 1 3.4.14 11 Acknowledge that not only are covered fish negatively 
affected by nonnative aquatic vegetation, but also waterfowl 
protected by the Migratory Bird Act and rare native plants, 
such as Sagittaria sanfordii and Lilaeopsis masonii. 

4 1 3.4.14 11 Acknowledge that not only do SAV and FAV negatively affect 
covered fish species, but also riparian nuisance vegetation, 
such as Arundo donax and Sesbania punicea. 

5 1 3.4.14.1 22 Editorial: Delete (Section3.5, Adaptive Management and 
Monitoring Program), which repeats line 15 above. 

6 1 3.4.14.1 Table Editorial: Delete the "s" on "Objectives" in the second column 
CM so the column headings are consistent and to match the table 
13-1 for CM 14. Do a global check for all CMs. 

7 1 3.4.14.1 Table Editorial: Clarify. Sentence seems to be missing a word. 
CM Recommend adding "in" after "increase" or changing 
13-1' "increase" to "increasingly" 
Obj 

Disposition 
Comment noted. Reference toEA removed 
from Note to Reviewer. 

Text revised as recommended. 

Text revised to address comment. 

Text revised to address comment. 

Text omitted as recommended. 

Revised and ran a global check for all CMs. 

Text revised as recommended. 
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L4.3 
8 1 Obj. L4.3 1 Second column does not describe how CM will meet or help Obj. L4.3 has been revised. Deleted from 

to meet objective. Suggest using language similar to L3.1. table. 

9 2 3.4.14.1 Table Editorial: For a clearer format, set the table to not allow rows Set table to not allow row breaks as 
CM to break across pages. In Microsoft Word, highlight the table, recommended. 
13-1, right click and choose Table Properties, select the row tab, 
Obj and uncheck the box "Allow row to break across pages" 
L4.3 

10 2 Table Obj The how column for this objective states that control/removal This objective has been removed from the 
CM13-1 L6-1 of SAV/FAV increases light penetration, supporting greater table. 

phytoplankton productivity. In other chapter(s) the existence of 
SAV/FAV is credited with increasing light penetration by 
physically filtering suspended sediments out the water column 
(including page 3, section 3.4.14.1.1 lines 5-9). Both are 
correct within different spatial extents. The spatial component 
needs to be described lest the reader think the document is 
contradicting itself on this point. 

11 2 3.4.14.1 Table Editorial: Be consistent in formatting "nonnative" without the Ran global check. All say "nonnative". 
CM hyphen. 
13-1, 
Obj 
L7.1 

12 2 3.4.14.1 Table Editorial: After Adult Abundance, change "form" to "from" Text revised as recommended. 
CM 
13-1, 
Longfi 
n 
smelt 
Obj. 

13 2 3.4.14.1 Table Editorial: Stated above in the section 3.4.14 overview, Invasive Aquatic Vegetation (IAV) is the 
CM "nonnative SAV and FAV" will be controlled. As suggested in term now used in CM13 and EA. 
13-1, review of EA Appendix F, use the term nuisance aquatic 
Notes vegetation (NAV). Whichever term is used, make sure it's 
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used consistently between CM 13, EA, and Appendices. 
name revised as suggested 

Make the name of EA Appendix F (Dec 2011 Draft) "Invasive 
Aquatic Vegetation Management" consistent with the CM 13 
"Nonnative Aquatic Vegetation Control." 

14 2 3.4.14.1. 4 Editorial: Remove the sub-section headings under Purpose Section revised as recommended. 
1 and summarize benefits in bullets. "Ecosystems" and 

"Species" are confusing. Other CMs in this document don't 
have subsections under purpose. CM 14 has a brief bullet list 
of benefits to be achieved. Instead of these subsections (lines 
4- 32), which are redundant with the problem statement, 
include a bullet list of benefits and rephrase the sentence on 
lines 1-3 to indicate that. 

15 3 12 An appendix of the EA is not an appropriate citation for a Revised citation to Anderson 2008. 
conservation measure. See comment above. This is relevant 
to all conservation measures. 

16 3 12-14 The statement needs a citation and appears to contradict itself Revised text for clarity and added citations. 
as currently written. 

17 3 17 Editorial: add "access to" in front of "rearing" Text revised as recommended. 
18 3 24-26 This statement needs a citation. Can this statement be Revised text. 

proven? Are there studies? 
19 3 3.4.14.1. 27-32 References are needed for the statements ( 1) shading by Revised Text. 

2 SAV and FAV is more light limiting than increases in turbidity 
from removal of SAV/FAV; and (2) SAV/FAV shading is 
thought to reduce phyto growth rates and thereby reduce 
abundance of zooplankton. 

20 3 3.4.14.2 35 Recommend expanding the CM to include control of other Nonnative aquatic vegetation does include 
nuisance aquatic and riparian vegetation than just water species other than water hyacinth and 

hyacinth and egeria, as described in Existing Conditions Ch 2- egeria, which is why we generally refer to 

76 (Sept 2011 Draft). Alternatively, acknowledge there are Submerged Aquatic Vegetation and Floating 

other species known to affect the covered fish species and Aquatic Vegetation, or Invasive Aquatic 

explain why they're not covered by the CM. 
Vegetation -to be more inclusive. 

Also noted the comment to supporting 

3 
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While egeria and water hyacinth are the two most abundant 
nuisance aquatic vegetation species in the Delta, 
acknowledge there are many others worth controlling. Also 
worth acknowledging are riparian weeds that alter covered
species habitat, such as arundo and red sesbania. For 
example, giant reed (Arundo donax) has significant impacts 
on water use, channel form, and sediment transport of 
southern steelhead, as reported by Cai-IPC. Reference: 
Arundo donax Distribution and Impact Report March 2011 
Available online: httrv/,lui\,U\AI 

Studies have shown water temperature increase in areas of 
arundo infestations (riparian weed) due to reduced shading 
typical of native trees that would otherwise be there. Consider 
adding a discussion of other weed species on the system. 
Reference Invasive Plants of California's Wildlands, Available 
online at http://www.cal
ipc.org/ip/management/ipcw/pages/detailreport.cfm@usernum 
ber=8&surveynumber=182.php 

Within CM 13 we may also want to consider supporting 
prevention, early detection, and rapid response programs for 
potential future unmanageable problem species, like South 
American spongeplant (Limnobium Jaevigatum) -reference: 

In addition to DBW, plan to partner with CDFA's Integrated 
Pest Control Branch (Pat Akers, pakers@cdfa.ca.gov), 
County Weed Management Areas (Co. Ag. Depts), and the 
Bay Area Early Detection Network (Dan Glusenkamp, 
dan@calflora.org) for a more strategic approach. 

4 

prevention, early detection and rapid 
response program. This is partially 
addressed under CM20 Recreational 
lnvasives, and will be discussed further 
under Monitoring and Adaptive 
Management. 

Limnobium has been described, and the 
Hydrilla Control Program referenced. 

Partnerships have been mentioned. 
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21 4 3.4.14.2 9&10 Does "SAV" and "SAV and FAV" in this sentence refer to Yes- revised text as suggested. 
invasive species? If so, include that. 

22 4 3.4.14.2 13 Editorial: Delete the word "surface," which implies egeria is a Text omitted as recommended, and revised. 
floating plant. 

23 4 13 The reference to surface cover in regards to SAV is confusing. Reference is to coverage area. 
Did the author mean FAV? 

24 4 3.4.14.2 16 Mixtures also include some natives that are desirable. Comment noted. But it is not expected that 
natives that may occur within communities 
of nonnatives are viable to maintain when 
removing the nonnative component. 

25 4 3.4.14.2 17 Does the current regulatory framework only allow DBW to The discussion states that the programs are 
work on hyacinth and egeria? We might not be able to change the Water Hyacinth Control Program and 

that, but explaining it would help the reader understand why Egeria Densa Control Program. Yes, DBW 

some of the obvious nuisance species are being left out of this is legislatively mandated to control these 2 

discussion. species, under permit and BO conditions. 

26 4 3.4.14.2 18 Acknowledge a potential risk of the effective FAV control This is discussed in the EA 
program is that removal of FAV makes way for SAV. This 
happened in South Africa, see pg 30 for the presentation 
abstract, 
http://academic.sun.ac.za/cib/news/documents/EMAPI1 O_Pro 
gramme. pdf 

27 4 3.4.14.2 18 Editorial: Add "water" before "hyacinth" Text revised as recommended. 

28 4 28-31 This section is incomplete. It should discuss what happened Added text. 
from the proposed expansion. 

29 4 3.4.14.2 31 Work with partners- UC Coop Extension, CA Dept Food and Added text. 
Ag, Weed Mgmt Areas, Resource Conservation Districtss, CA 
Invasive Plant Council, etc. to develop, test, and implement 
control techniques 

30 4 3.4.14.3 32 The Implementation section seems to be lacking enough Added text. 
direction for an effects analysis. Other CMs in this document 
have subsections under Implementation for "siting and design" 
and "adaptive management." 

Make consistent with EA Appendix F, by stating that the 
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BDCP Implementation Office will control in and around Added text. 
restoration sites and will provide additional funding for current 
CA DBW control programs. 

In addition to control, preventing spread into new areas for the Text has been revised as recommended; 
species already present is worth mentioning. and CM 20 is referred to. 
Other suggestions to augment the Implementation section are 
to 1) add Early Detection and Rapid Response (EDRR) 
activities, 2) Prioritize source populations for control, 3) 
evaluate pathways of nonnative species introduction (boats, 
aquascape, nursery plant industry), 4) educational signage in 
the Delta about problem species and why they shouldn't be 
released may help prevent spread. 

31 4 3.4.14.3. 36-39 The described assessment and subsequent prioritization of Text has been revised as recommended 
1 treatment areas should include assessment and prioritization 

of species in addition to egeria and hyacinth (e.g. 
spongeplant). 

32 4 3.4.14.3. 39 Targeting populations of SAV/FAV in "the most sensitive Added text 
1 areas" needs to be clarified. Most sensitive to whom/what? 

33 4 3.4.14.3 41 Editorial: Replace in-text citation with "(Skurka Darin et al. Text revised as recommended. 
2011 )" 

34 5 3.4.14.4 25 Editorial: Delete this entry, which incorrect and a duplicate of Text revised as recommended. 
the entry on line 4. 

35 6 3.4.14.4 4 Editorial: Add period in "S." Schoenig; Change "Dane" to "D." References revised as recommended. 
Check all references for formatting. Need commas after one Global check on reference formatted done 
of the Browns, Cole, Grimaldo, and Ustin. as well. 
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Bay Delta Conservation Plan CM 14 Review Comment Form 

Document: CM 14 Stockton Deep Water Ship Channel Dissolved Oxygen Levels 

Name: State Compiled Comments Affiliation: State 

Date: 1/12/2012 

No. Page# Section# Line# Comment 

1 Fig. n/a n/a The dark blue area highlighted as "Stockton DWSC" does not 
CM14- include the entire ship channel, which continues downstream 

1 from Turner Cut to Prisoner's Point. Perhaps it should be 
changed to reflect that this is the area of the DWSC with DO 
impairment or the area covered by the Basin Plan water 
quality objectives. 

2 7 3.4.15 Gener In general, this CM should incorporate the most current 
al information more clearly than it did. I would recommend 

coordination with the Central Valley Regional Water Quality 
Control Board staff to get the most current information on the 
dissolved oxygen, SJR DWSC topic. The staff person to 
contact is Christine Joab (916-464-4655; 
cjoab@waterboards. ca. gov) 

The Problem Statement shows that the authors are aware of 
recent activity, but I am confused as to why that information 
wasn't used (or seemingly wasn't used) in other sections of 
the CM. After reading the Problem Statement, I see that 
there is mention of the final construction of the DWR funded 
aeration device being completed, optimization studies being 
completed, discussion by the stakeholders are ongoing on 
how to pay for operation, more recent monitoring data and 
fewer water quality violations by the City of Stockton, etc .. 

7 

Disposition 
Figure will be revised to show the regulatory 
boundaries of the Stockton DWSC. 

Added text to first paragraph and to the 
Adaptive Management and Monitoring 
section. 
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With this information, I wonder if the CM14 really should be 
focused on coordinating with this TMDL stakeholder effort 
and recognizing this existing effort in the CM. Their ongoing 
activities will influence ultimately what if anything needs to be 
picked up by this CM (namely, what isn't required by the 
TMDL but is necessary for the various objectives to be met). 

Lastly, I believe something needs to be established such that 
the BDCP needs and CVRWQCB needs are met regarding 
the use of the aeration device. I bring this up as another 
conversation occurring at the CVRWQCB is whether the 
current standard (namely, the 6.0 mg/1 is justified and 
whether a water quality objective (WQO) at S.Omg/1 year 
round is more appropriate. 

3 7 3.4.15 Gener As I understand this CM, it focuses on running the "aeration Added text to coordinate with CVRWQCB 
al device" to meet dissolved oxygen needs. Note that for this regarding triggers on when and for how long 

area, there are actually two devices. The Port of Stockton to operate the DWR aerator up front and 

built one a while ago and has been operating it prior to the under adaptive management and 

DWR constructed device -they are located at different sites. monitoring. 

The current discussion is about how to use both of them to 
maintain proper DO levels. I recommend following up with 
CVRWQCB staff on this, a group has been meeting to 
discuss operation and upstream triggers that would dictate 
when to operate and how long. 

4 7 3.4.15 5-6 Difficult to evaluate the merits of this conservation measure Comment noted. 
(CM#14) without more explicit description of the proposed 
project. 

5 7 3.4.15 7-8 Chapter 5 is currently under revision and the reviewer is Comment noted. 
unable evaluate assumptions concerning the footprint and 
components of this CM. 

6 7 3.4.15 9-16 The term aeration device is introduced. I was confused, as I Added DWR to first use of Aeration Facility. 
was not sure which device it was referring. After reading the 
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CM, it appears to be referring to the DWR constructed 
device. This could be made clearer. Again, I would 
encourage updating the section and having discussions with 
CVRWQCB staff. 

7 7 3.4.15 11 This paragraph states that the aeration system will operate Text revised as recommended. 
continuously during BDCP permit term. This should be 
revised to state it will operate as needed to maintain DO 
concentrations above target levels for the entire BDCP permit 
term. There may be times of years and future conditions 
when continuous operation is unnecessary. 

8 7 3.4.15 11 Use of the term "continuous". I have not heard anyone Revised per Comment 7. 
talking about running the aeration devices continuously. 
Rather, it has been a more strategic discussion about what is 
needed when. Discussions have been about determining 
upstream triggers to signal when to turn on the pumps and to 
determine how long the pumps need to be operated. 

9 7 3.4.15 12-16 I would recommend adding CVRWQCB staff to this Added CVRWQCB. 
workgroup. I believe there is complementary and redundant 
work between efforts with the TMDL. Coordination would be 
more efficient and should reduce costs. 

10 7 3.4.15 17 Revised Chapter 6 is unavailable for review. Comment noted. 
11 7 3.4.15 18 Section 3.4.5 not provided for review. Comment noted. 
12 7 3.4.15.1 30-32 Section 3.3 is still in development; reader unable to evaluate Comment noted. 

goals, objectives, and rationale. 
13 7 3.4.15.1 Table Technically, it is the operation of the aeration device(s) that Table entries revised to clarify it is the 

CM14- would provide passage - not just there being a facility in the operation of the aeration devices that 
1 Stockton DWSC. provide passage. 

Be aware that there could be instances where operation will 
not be sufficient and it takes something like a change in flows 
to sufficiently elevate the DO concentration. This is another 
reason why I would consider this CM somewhat narrowly 
focused. 

9 
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14 8 3.4.15.1 Table For the green and white sturgeon objective only white is Revised text in table entry to state "green 
CM14- mentioned in the meet objective box. and white sturgeon". 

1 
15 8 3.4.15.1 Table, CM 14 is only a mitigation measure concerning water quality; Comment notes, revised text for some of the 

Meets the sources of low DO (reduced flows, upstream input of BGOs, as appropriate. 
Objec- nutrients and organics) are not addressed in this measure. 

tive 
1.2.3 

16 8 3.4.15.1 Table Row 4 of the column, under "How CM14 meets ... ", the text Text revised to address comments. 
CM14- implies that running the aeration device will improve 

1 flows .... This gets back to clearly defining what CM14 is- is it 
just operating the aeration devices or is it more? Is it really 
implementation of the DO TMDL and a suite of activities that 
run in concert will improve the water quality and health of the 
water body. Isn't it is too early to discuss improved flows- it 
would be desirable, but will that be the outcome of the SJR 
flow action? Perhaps there needs to be some discussion of 
ongoing, concurrent, important decisions that will need to be 
considered for implementation and which thereby warrants 
us of adaptive management. These activities include the DO 
TMDL, the SJR flows discussion. 

The last item in Table CM14-1 suggests that artificial water 
quality (DO) improvements are being substituted for restoring 
natural (SJ River) flow patterns 

The how column states that CM14 will provide appropriate 
flow conditions similar to natural flow conditions. If there are 
any improvements to flow conditions from implementation of 
the aeration conservation measure, they need to be 
discussed. Otherwise, this table cell should be revised to only 
discuss water quality. 

17 8 3.4.15.1 Table Table CM14-1. No mention of reducing passage delays and Table has been revised to reflect the most 
current BGOs. 

10 

ED_000733_DD_NSF _00047378-00332 



CM14- stranding of green sturgeon in the "How CM14 Meets or 
1 Helps to Meet Objectives" column. 

18 8 Table Obj The how column relates improved water quality from DO Table text has been revised. 
CM14-1 L.2.3 improvement to providing suitable conditions in restored 

habitats. If there are any restored habitats in the vicinity of 
the aeration project that would benefit from this measure, 
they need to be discussed. Otherwise, this table cell should 
be revised to discuss habitat improvements in vicinity of 
conservation measure. 

Row 3 of the column, under "How CM14 meets ... ", the text 
implies that maintaining or improving water quality is the only 
thing needed for restored habitats to provide suitable 
conditions for covered fish. Suggest rewording this 

19 8 Table Obj The how column states that CM14 will provide appropriate Table text has been revised. 
CM14-1 L2.4 flow conditions similar to natural flow conditions. If there are 

any improvements to flow conditions from implementation of 
the aeration conservation measure, they need to be 
discussed. Otherwise, this table cell should be revised to only 
discuss water quality. 

20 8 3.4.15.2 18-28 This paragraph includes a discussion of how deplete flows Revised text. 
have contributed to lower DO levels. It should also discuss 
the other causes of low DO including deepening/widening of 
the DWSC and excessive algal and nutrient loading from 
upstream. 

21 8 3.4.15.1 5-10 Green sturgeon should be added to the appropriate sections Revised text. 
9 3.4.15.2 10-18 of this conservation measure. Provided are two examples 

where they should be added If the author should add green 
sturgeon to all SJR sections where they describe 
reintroducing spring-run Chinook salmon .. 

22 8 3.4.15.2 18-28 I believe the change being attributed to the CM14 is already This is a good question, and is addressed in 
underway and that much of the change is due to the Adaptive management and Monitoring 
upgrading of the waste water treatment facility in the City of section. 

11 

ED_000733_DD_NSF _00047378-00333 



Stockton and the construction of the nitrifying towers seems 
to have had a reduction in BOD. I see this is mentioned 
towards the end of the Problem Statement as well as recent 
data that show by just this activity, violations of the WQO 
have be cut about in third. So, the question becomes how 
much will the aeration devices be needed? 

23 8 3.4.15.2 18-28 Appendix A "Possible SJR DO TMDL Implementation Comment noted. 
Procedures" is posted on the DWR website (same place as 
the 2010 ICF final report). It goes into greater detail on most 
recent data findings and then asks the question of how 
much/how often/ the device at Rough and Ready Island 
should be run? 

24 8 3.4.15.2 27 Please state the source of the criterion referred to here? Unsure which criterion is referenced, as 
there is no criterion on page 8 line 27. 

25 9 3.4.15.2 18 Insert a space after 58% Text revised as recommended. 
26 9 3.4.15.2 40 Explain the mechanism behind "slow flows" here. Revised text. 
27 10 3.4.15.2 22 A space is needed after mg/L. Text revised as recommended. 
28 10 3.4.15.2 33 Did the report address how promising the pilot work was? Yes, as indicated in the text under section 

titled Siting and Design Considerations. 
29 10 3.4.15.3. 38-44 Please be more clear on what BDCP will and will not do. Revised text to clarify. 

1 
30 10 3.4.15.3. 40-41 Background information is needed to explain why long-term We are pursuing this information and will 

1 funding is not available and why the CVRWQCB is not include it in the next draft. 
mandating this measure. 

31 10 3.4.15.3 Gener I question whether BDCP should be paying for this. It seems Comment noted- the decision to fund this 
al like the stakeholders identified in the SJR DO TMDL should CM is an internal decision. 

have this responsibility. Additionally, I believe these entities 
(or many of these entities) have begun discussions on how to 
pay for operation of the DWR device. Additionally, they have 
other discussions underway including: scientific justification 
for the 6.0 mg/1 DO standard during Sept- Nov; how 
compliance should be measured for the DO objective and 
with operation of the device. 

12 
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32 10 3.4.15.3. Gener Again, I feel on this issue, coordination with the CVRWQCB Comment noted. 
3 al on their SJR TMDL for DO would be beneficial. 

33 11 3.4.15.3. 14-15 Given 2 years of pilot evaluation and a final report, this report Comment Noted -will include further details 
2 should provide more discussion on the results of this pilot in the next draft. 

study. 
34 11 3.4.15.3. 18-23 Adopting a TMDL implementation plan where the causes of Comment noted. 

2 this problem are accepted by the CVWB and the affected 
stakeholders seems like the best long-term solution to this 
problem. 

35 11 3.4.15.3. 28 Additional diffusers upstream of the aeration facility would be Comment noted. 
2 beneficial to keep the DO levels up in the Channel Point 

section during summer months when SJ flows are low. DO 
levels tend to be lower in this section of the DWSC. 

36 11 3.4.15.3. 35 Section 3.5 was not provided for review Comment noted. 
3 

37 12 3.4.15.4 13 Misspelling of "dissolved" and "impairment" Corrected spelling errors. 

13 
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Bay Delta Conservation Plan CM 16 Review Comment Form 

Document: Conservation Measure 16 Non-physical Fish Barriers 

Name: State Compiled Comments Affiliation: State 

Date: 1/12/2012 

No Page# Section# Line# Comment 
1 14 3.4.17 7-10 It's unclear whether this measure will or will not be 

applicable to delta and longfin smelt. This introduction 
section refers only to salmonids, while the biological 
objectives include smelt. The implementation section of 
the document further causes confusion. 

2 14 12 Revised Chapter 6 is unavailable for review. 
3 14 13 Section 3.4.5 not provided for review. 
4 14 18-19 Section 3.3 is still in development; reader unable to review 

or evaluate goals, objectives, and rationale. 
5 14 4-5 Difficult to evaluate the merits of this conservation measure 

(CM#16) without more explicit description of the proposed 
project. 

6 14 5-6 Chapter 5 is currently under revision and the reviewer is 
unable evaluate assumptions concerning the footprint and 
components of this CM. 

7 15 Table CM The final row of the second column refers to Delta smelt, 
16-1 but should refer to longfin. 

8 15 1st Little evidence provided that nonphysical fish barrier will 
box reduce entrainment of delta smelt (see below). 

17 No published information on the through-barrier water 
6-8 velocities that allowed barrier avoidance of delta smelt; life 

stages used not reported. There should be existing peer-

14 

Disposition 
Revised text to clarify that CM is likely only 
applicable to salmonids. 

Comment noted. 
Comment noted. 
Comment noted. 

Comment noted. 

Comment noted. 

Changed Delta smelt to Longtin smelt. 

Removed delta smelt and Iongtin smelt and 
revised text. This CM is really geared 
towards salmonids. 
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reviewed literature on swimming performance and 
avoidance behavior of delta smelt to physical barriers or 
diversions that could be used as a surrogate model. Given 
the weaker swimming performance of delta smelt 
compared to juvenile Chinook salmon, lower avoidance 
efficiencies are expected. 

9 15 1 The table contradicts statements on page F-17 Comment noted. Not sure where page F-17 
appears? 

10 15 1 The last 2 items in Table CM16-1 are smelt-related, and Text revised. Refer to response to 
seem inconsistent with information found elsewhere in the Comment 8 above. 
section. 

11 15 2nd Should be longfin smelt. No direct evidence provided that Same as Comment 7? Changed Delta smelt 
box nonphysical fish barrier will reduce entrainment of longfin to Longtin smelt. 

smelt. 
12 15 3.4.17.2 Gen General comment Re: NPS's at SWP and CVP intakes: Comment noted. Further assessment and 

Note that if a NPB was placed at the SWP and CVP monitoring will be required to determine the 

intakes, any fish that were successfully deterred would specific locations for placement and 

have no place to go under most hydrodynamic conditions. conditions for operation of NPBs. The 

The river channels at this location effectively dead end at information provided in the comment is 

the export facilities. For example, a fish beginning in the 
good. 

San Joaquin River and coming down Old River could be Will work to strengthen this discussion for 
deterred from the CVP, but then it would have to either the next draft. 
swim back upstream in Old River or Swim Upstream in 
West canal towards the SWP Intake. If it was then deterred 
from the SWP intake, it would again have to swim 
"upstream" through the OMR corridor to get away from the 
pumps. 
Note that there are not always reverse flows in these rivers 
when fish are present and these barriers are operational. 
That said, additional description of under what conditions 
these barriers might be operational would be informative. 

Years back, the South Delta Fish Facilities Forum 
(CALFED) recognized this problem when they were 

15 
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evaluating the installation of a screened intake to replace 
the existing fish facilities. Even with a screened intake, fish 
would still need to be trapped and hauled to get them out of 
the area. This led directly to the Collection, Handling, 
Transport, and Release (CHTR) study program which 
aimed at improving the trucking and handling process that 
would still be required whether a screening facility was built 
or not. 

13 15 11-12 Has the "differential exposure statement been proven? Citation is provided -San Joaquin River 
Please provide a citation. Group Authority 2006. 

14 15 26 The text here should at least mention for comparative Text revised as suggested. 
purposes that physical barriers also divert flow into 
migratory corridors, potentially improving survival below the 
barriers. Non physical barriers do not accomplish this. 

15 15 30 The section should address how much survival This CM will contribute to an increase in 
improvement is expected from each of the CM16 elements. survival and achievement of BGOs related 

to salmonid survival. How much CM16 
would contribute to increased survival has 
not been quantified. 

16 16 12-23 Since predator attraction is identified as a major Comment noted. Will see if predation rates 
uncertainty, authors need to report the predation rates were recorded in the pilot studies and if so 
observed within the study area during 2009-2010 pilot include in the next draft. 

studies. 
17 16 14-18 The statement needs to be discuss how this would be an Revised text to indicate the success of 

effectives measure unless other measures are completed CM16 may require the implementation of 

at the scour hole. CM15 - Predator Control. 

18 16 21 Is it "with" or "within"? Within. Text revised. 

19 16 21 The meaning of the sentence beginning here is unclear, Clarified text. 
particularly with regard to the phrase "not eaten" 

20 16 23 It seems as if the performance discussion here is using the Comment noted. Will dig deeper to 
wrong currency, i.e. diversion deterrence. The currency of determine if any sort of estimate can be 

most interest is survival to Chipps Island, and reduced reasonably attained for survival to Chipps 

entrainment does not necessarily signify increased Island as a result to NPBs. 

migration survival. The NPB section needs a fuller 

16 
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discussion of the general magnitude of the expected 
Chipps Island survival benefit associated with proposed 
NPB. It should be noted, for example that a "physical" 
barrier at HOR provides complete diversion deterrence and 
improves conditions in the migratory corridor, while the 
NPB benefit is limited to some (variable) degree of 
deterrence. Also, what, if any, difference is there in the 
meaning of the terms "deterrence" and "protection" 
"efficiency"? The "protection" term seems less precise. 

21 16 3.4.17.2 24- Preliminary results for the Georgiana Slough pilot study Will follow-up and determine the status of 
29 have been presented at meetings (Central Valley Fish this report and incorporate information as 

Facilities Review Team Meeting) and to various groups. If necessary for the next draft. 

the project remained on schedule, the final report should 
have been completed towards the end of 2010. 

22 16 3.4.17.2 24-29 Preliminary results from the 2011 Georgiana Slough barrier Will follow-up and incorporate information 
study are available and should be included in this for the next draft. 
paragraph. Contact Jon Burau for details. 

23 16 3.4.17.2 29 When will the results of this study be in? Will we have them Inserted suggested text. 
in time to include in this document? If not, please state that 
unfortunately we won't have the results in time to include in 
this document. 

24 16 3.4.17.3. 32 Suggest changing "will install" to the less affirmative "may Text revised as recommended. 
1 install." The utility and/or feasibility of a NPB at many of 

these locations has not been fully evaluated (if at all), so it 
is way to soon to say that we "will" install something at 
these locations. 

25 16 36 The title of subsection 3.4.17.3.2 is "Siting and Design Removed smelt discussion down to the 
Considerations", yet the subsequent discussion seems to adaptive management and monitoring 
take a limited view of that subject (e.g. efficacy for smelt). section below. 

It seems like there are many more logistical/operational 
and performance-inhibiting factors that should be 
discussed here. 

26 16 3.4.17.3. 38- Nonphysical fish barriers may not be effective once fish Removed Delta Mendota Canal and CCFB 
from sites. 

17 
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2 39 reach the Delta Mendota Canal and Clifton Court Forebay 
intakes because of high velocities in the direction of the 
intakes. These actions would also be less effective for 
weaker swimmers like smelt. It would be more beneficial to 
concentrate on nonphysical fish barriers at Old River, 
Turner Cut and Columbia Cut to keep fish from getting to 
these intakes. 

27 16 38-39 The Delta Mendota Canal intake and Clifton Court Forebay Removed Delta Mendota Canal and CCFB. 
[intake?] as placement locations are problematic during 
higher export levels since there is lack of an unidirectional 
sweeping flow and large hydraulic zone of net flow toward 
these entrainment sites 

28 16 3.4.17.3. 37 Same comment as above. Suggest changing "will include" Text revised as recommended. 
2 to "may include" 

29 16 3.4.17.3. 37 This paragraph doesn't mention whether the nonphysical Revised text to indicate that the 
2 barriers will be placed as part of this project through the Implementation Office will be responsible for 

Implementation Office, through another DWR program, or placement of nonphysical barriers. 

have already been done by someone. Suggest making this 
more clear. 

30 17 1 There should be existing or ongoing pilot study information Have revised text to address this comment. 
to evaluate whether these barriers attract predators. 
Evaluating this information should be a pre-condition to 
implementation. 

31 17 3.4.17.3. 3 The 1st sentence stating nonphysical fish barriers are not Have revised CM to be consistent on this 
2 proposed for delta smelt and longfin smelt contradicts point. 

Table CM16-1 on page 15 which states nonphysical fish 
barriers will directly address the objectives by encouraging 
smelt to avoid areas of high risk of entrainment. 

32 17 9-10 Given the lack of suitable biotelemetry/marking technology Have revised CM to be consistent on this 
and a ban on mass releases of cultured delta smelt into the point. 
environment, field evaluation of delta smelt deterrence 
seems problematic at this time. Longfin smelt could be 
used as surrogate although this species may have similar 

18 
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technological or regulatory barriers to its use. 
33 17 11 The statement about salinity is confusing, please expand This text was deleted in response to other 

the discussion. comments. 

34 17 11 The possibility of mouth-of-OMR barriers is raised here. Have deleted text in response to other 
Given that physical conditions at this location that might comments. 
influence barrier effectiveness are very different than at 
Georgiana Slough or HOR, it would be useful for the 
document to include some additional general discussion of 
how various site physical conditions influence barrier 
performance. It seems like a problem that the discussion in 
this NPB section suggests extrapolation of meager results 
from relatively friendly locations to more difficult locations. 
Also, the purpose and meaning of the parenthetical 
statement about "salinity manipulation" is unclear. 

35 17 3.4.17.3. 18 Section 3.5 was not provided for review. Comment noted. 
3 

36 17 3.4.17.3. 25 Attraction of predators to the nonphysical fish barriers is Have addressed this uncertainty. 
3 extremely important. This was not thoroughly investigated 

during some of the recent pilot studies. 
37 17 26 The meaning of the phrase "in higher flow areas" is not Revised text to cover potential limitations 

clear, and does not provide a very full sense of the and resolving uncertainty. 
potential limitations of this CM in relation to physical 
conditions. For example, the limitations associated with 
weak bypass flows could be mentioned here. 

19 
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Bay Delta Conservation Plan CM 18 Review Comment Form 

Document: CM 18 Conservation Hatcheries. 

Name: State Compiled Comments Affiliation: State 

Date: 1/12/2012 

No. Page# Section# 

21 3.4.19 

2 21 3.4.19 

3 21 3.4.19.1 

Line# 

8 

15 

34 

Comment 

Shouldn't there be commas on either side of "and 
expanding existing" so that it reads; will establish new, and 
expanding existing, conservation propagation programs .... 
The UCD Fish Conservation and Culture Laboratory. Is that 
in Davis at IOE, or is it the facility at Skinner? It should be 
made clear where the facility is. 
Biological Goals and Objectives. I am unclear how the 
conservation hatcheries meet the objective of "reduce 
mortality associated with project operations to levels that 
will support a stable or expanding population within 15 
years of implementation". Is there another objective that the 
hatcheries better meet? The explanation of how CM 18 
meets the objective is a good justification for the measure, 
but doesn't really address that particular objective as 
project operations aren't being changed or altered. Was 
this explanation addressing a different objective? 
A goal or objective that the hatcheries would address are: 
Prevention of extinction of Delta smelt and their continued 
existence for future reintroduction or augmentation to 
natural populations 
Develop better understanding of stressors critical to Longfin 
and Delta smelt mortality at all life stages. 

20 

Disposition 
Text revised as recommended. 

Text will be revised to clarify these locations. 

The text in the CM is intended to describe 
how the conservation hatcheries are likely to 
meet this objective. Text will be further 
clarified in next draft. 

It is not clear that establishment of 
conservation hatcheries, by itself, can be 
expected to prevent the extinction of Delta 
smelt. 
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4 21 3.4.19.1 31-34 A hatchery meets the objective of ensuring continued Agreed that the hatchery would do little to 
existence of the delta smelt but it doesn't improve survival conserve the species if the fish were not 

or reduce mortality associated with project operations. released. The conservation measure 

Unless released, the hatchery population of longfin smelt proposes using the hatchery to support 

(or delta smelt) doesn't benefit abundance. Also the conservation, which requires releases 

hatchery doesn't minimize threats except the threat of 
administered in a manner that produces 
negligible changes in level or expression of 

extinction through supplementation. In other words species genetic variability. 
increasing abundance through artificial propagation could 
reduce the impact of the threat to the population but it 
doesn't directly minimize the threat. 

5 21 3.4.19.1 34 Table CM18-1: The statements in each column do not Comment unclear. The draft distributed to 
correspond. The stated rationale is not correct. reviewers appears to have corresponding 

statements and correct rationale. 
6 22 3.4.19.1 Table Good global objective for longfin smelt. That should See text revisions. 

CM18- probably read "Longfin and Delta smelt Global Objective" 
1 

7 22 3.4.19.2 8 CM 19 should be changed to CM 18 Text revised as recommended. 

8 22 3.4.19.2 9-18 This paragraph describes the listing status of Delta smelt. A Agreed. Unfortunately this edit was missed, 
similar discussion should be included on longfin listing but it will be incorporated in the next draft of 

status and reviews. this CM. 

9 22 3.4.19.2 20-22 "Although a variety of stressors are suspected ... " This information was not included because 
It would be instructive to mention what some of those are this CM should not be construed to analyse 

unless that has already been done in another section that I the problems faced by Delta smelt, which 

am not aware of. Should include altered flows, predation, are summarized in Section 3.3 (Biological 

habitat changes, water quality etc. Goals and Objectives) and detailed in 
various BDCP appendices (notably 
Appendix 2-A, Species Accounts). 

10 22 3.4.19.2 20-22 I am not wild about the statement: "Although a variety of See response to comment 9. This section is 
stressors are suspected, there is still no clear not intended to provide a resolution of the 
understanding of why these populations have declined various explanations for delta smelt decline. 

(Interagency Ecological Program 2008a, 2008b). The 
latest POD synthesis report is fairly clear that the IEP 
believe that the declines were caused by multiple stressors. 
There is now substantial evidence for these multiple 

21 
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mechanisms. As written, this sentence makes it seem like 
we are still clueless. Moreover, the statement undermines 
much of the effects analysis, which relies on the POD 
studies of stressors. If we don't have a "clear 
understanding", it is dubious for the document to conclude 
that improving food supply, eliminating SAV, reducing 
entrainment, etc will have any benefits. 

11 22 3.4.19.2 23 Please explain "Allee effect" for lay reader. Added general definition. 

12 22 3.4.19.2 25 Don't the numbers indicate that populations are in fact The reviewer's concerns would appear to be 
rapidly decreasing, and the possibility of extinction is more addressed by the conclusion of this 
than "hypothesized"? Isn't that why they are now listed as paragraph: that the risk of Delta smelt 

endangered by CESA and why USFWS ruled a change in extinction is increasing. It would be 

status was warranted. I thought that is what "endangered" inappropriate to state that the effects of 

status meant. This line should read " As a result, the risk of 
environmental stressors caused the change 
in listing status; the reasons for that change 

extinction of delta smelt has increased warranty the change are numerous and are identified in the listing 
in status from threatened to endangered under CESA and notices. 
USFWS. (something like that) 

13 22 3.4.19.2 31 Instead of" ... that is genetically similar to populations in Text revised as recommended. 
habitat.." it should be "maintaining a captive population that 
has genetic variability reflecting that of wild populations." 

14 22-23 3.4.19.2 30-36 Consider replacing "in habitat" with "in the wild" throughout "Wild" is not a defined concept; moreover it 
p. 22; these bullet points and elsewhere in the document. seems odd to describe the Delta as "wild". 
1-9 p. These fish occur in the hatchery, or in 

23 habitat. 

15 23 3.4.19.2 1 ... instead of "individuals propagated in habitat" change to See response to comment 14, but also see 
"instead of wild caught individuals" revised text. 

16 23 3.4.19.2 6 "Nobriga 2008" is not in the references. Citation revised to "Nobriga and Feyrer 
2008". 

17 23 3.4.19.3. 15 . . . . To maintain genetic variability and similarity between Text revised as recommended . 
1 hatchery-produced ... 

18 23 3.4.19.3. 18-19 The sites are "on the edge of the Sacramento River and This revision does not appear in the 2/20 
1 nearby" but where? And why is that site constraining the draft of CM18, but the facilities will be more 

fully described in the context of commenter's 

22 
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size of the facility? Where in the delta is it? If it is the Rio remarks in the next draft. 
Vista site, that should be mentioned. It may be talked about 
in other sections, but this would be a good chance to 
indicate the advantages of Rio Vista ... close to relatively 
large populations of remnant smelt, half hour from research 
facilities at UCD, decent water quality from the river, and 
others that I can't think of right now. 

19 23 3.4.19.3. 23 Change implementation to implement and remove comma Text revised as recommended. 
1 after measure. 

20 23 3.4.19.3. 25 The facility, is it at Skinner or at USD Institute of Ecology? It is a facility operated by the UC Davis 
1 Department of Biological and Agricultural 

Engineering. 
21 23 3.4.19.3. 33-34 The genetic monitoring of populations should be explained Methods for acquisition of broodstock are 

1 a little bit more. Does this involve extra captures of wild fish still undetermined and will be developed as 
or are these fish caught in the various monitoring trawls management plans for the hatcheries move 

(fall midwater, etc)? That should be mentioned. forward. Generally, though, stock acquired 
through monitoring trawls are not likely to be 
in optimum condition to serve as 
brood stock. 

22 23 3.4.19.3. 37-38 This statement implies that an association with UCD is front The proposed relationships, with USFWS 
1 loaded and predetermined to be in the best interests for the and UC Davis, were developed through 

resource, the science, and the State. There should be negotiations involving the BDCP Steering 

independent evaluation of a USFWS agreement with DFG, Committee and the large number of partner 

DWR's DES, USBR, or with USGS to see who can provide agencies thereby involved. 

the best services and science. 

23 
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